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Preface 


The West Africa Animal Traction Network 
aims to foster the use of animal power for agri¬ 
cultural development in the region and en¬ 
deavours to ensure efficient exchange of infor¬ 
mation between its members in West Africa 
and also with related organizations elsewhere 
in the world. It is therefore important to ac¬ 
quaint interested individuals, organizations 
and countries with relevant and up-to-date in¬ 
formation on animal traction. One of the ways 
in which information on animal traction can 
be gathered and exchanged is through con¬ 
ferences, seminars and workshops. To date, 
two regional workshops have been held under 
the auspices of the West Africa Animal Trac¬ 
tion Network, and this present volume relates 
to the second of these. 

The Steering Committee of the West Africa 
Animal Traction Network wishes to express its 
profound gratitude to the Farming Systems 
Support Project (FSSP) of the University of 
Florida, which took the initiative in organizing 
the first Networkshop in Kara in Togo in 
March 1985. FSSP also played a key role in the 
holding of the second animal traction network- 
shop which was held in Freetown in Septem¬ 
ber 1986. The committee also commends and 
thanks the other organizations which provided 
support for the Networkshop including the In¬ 
ternational Development Research Centre 
(IDRC) of Canada, the International Lives¬ 
tock Centre for Africa (ILCA), Deutsche Ge- 
sellschaft fur Technische Zusammenarbeit 
(GTZ), the International Institute of Tropical 
Agriculture (IITA) and national projects in 


The Gambia, Niger and Togo, co-funded by 
the United States Agency for International 
Development (USAID). 

The Steering Committee of the West Africa 
Animal Traction Network wishes to acknow¬ 
ledge the contributions made by all partici¬ 
pants, discussion groups and rapporteurs at 
the Networkshop in Sierra Leone. The editors 
have presented these various contributions in 
two parts. The first part presents a summary of 
the Networkshop activities as well as the prin¬ 
cipal recommendations of the discussion 
grot ps and the whole workshop. The second 
part contains edited versions of the papers cir¬ 
culated or presented at the workshop. 

The editing and publication of these proceed¬ 
ings were made possible thanks to the support 
of the Fanning Systems Support Project 
(FSSP) and the German Appropriate Technol¬ 
ogy Exchange (GATE), a division of Deutsche 
Gesellschaft fur Technische Zusammenarbeit 
(GTZ). The Steering Committee would like to 
express its deep and heartfelt gratitude to both 
these organizations. 

This Preface has been written by the Steering 
Committee during a meeting at which it has 
been planning the Third West Africa Animal 
Traction Workshop, due to be held in Senegal 
in 1988. The committee would be most inter¬ 
ested in learning the extent to which these pro¬ 
ceedings are found to be useful, and would 
welcome constructive criticism and suggestions 
for future network publications. 


West Africa Animal Traction Networkshop Steering Committee 
Addis Ababa, 18 September 1987 


Adama FAYE, Senegal, 
(Committee Representative) 
Stephen O. ADEOYE, Nigeria 
Kossivi V. APETOFIA, Togo 
Arthur S. GEDEO, Liberia 


Bai H. KANU, Sierra Leone 

Dawda M. SARR, The Gambia 

Dramane ZERBO, Mali 

Paul H. STARKEY, (Technical Adviser) 

Michael R. GOE, (ILCA Representative). 


(The addresses of committee members are given in the list of participants.) 
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Background to the Network and Workshop 


Start of the present initiatives 

In late 1984 contact was made between the of¬ 
fice of the United States Agency for Interna¬ 
tional Development (USAID) in Togo and the 
Fanning Systems Support Project (FSSP) of 
ihe University of Florida. FSSP, funded by 
USAID, was charged with stimulating a farm¬ 
ing systems approach to research and develop¬ 
ment in West Africa and elsewhere. In Togo, 
the USAID-funded Frojet Culture Attelde 
(PCA) (Kara-Savanes) wished to use a farming 
systems approach to develop animal traction. 
It was therefore agreed that FSSP would or¬ 
ganize, and PCA/USAID would host, a West 
African workshop on animal traction. It was 
felt that animal traction was an area requiring 
greater exchange of experiences (networking) 
and that through this, and a fanning systems 
approach to research and development, there 
could be more effective integration of livestock 
into West African cropping systems. 

First Animal Traction Workshop 

In March 1985 a workshop was held in Kara, 
Togo, with the theme of “Animal Traction in a 
Fanning Systems Perspective”. This workshop 
was the first significant attempt to facilitate di¬ 
rect information exchange between different 
animal traction programmes in West Africa. 
Since the workshop was designed to stimulate 
the development of a Network, it was referred 
to as a “networkshop”. The workshop was run 
by an FSSP resource team, with logistical sup¬ 
port from USAID and the host project. There 
were 30 participants, the majority of whom 
were either Togolese or expatriates working in 
West Africa. African nationals came from pro¬ 
jects in The Gambia, C6te d’Ivoire, Senegal 
and Sierra Leone. The international or donor 
organizations represented were USAID and 
the International Development Research 


Centre (IDRC) of Canada. The low repre¬ 
sentation of African and international organiz¬ 
ations was attributed to limited planning time 
and lack of knowledge of just how to start con¬ 
tacting the various anim al traction pro¬ 
grammes in West Africa. 

Activities included the presentation of na¬ 
tional programmes, field visits and group dis¬ 
cussions on the key topics identified by partici¬ 
pants. The main recommendations of the 
workshop were: 

- Nomination of a steering committee com¬ 
prising African nationals from The 
Gambia, Cdte d’Ivoire., Senegal, Sierra 
Leone and Togo, together with an expatri¬ 
ate Technical Adviser. The committee was 
charged with deciding the venue and the 
theme for a proposed follow-up network- 
shop. 

- Encouragement of greater exchange of in¬ 
formation and experience relating to ani¬ 
mal traction. Specific suggestions included 
liaison between the animal traction pro¬ 
grammes of Sierra Leone and Togo, and 
between the West Africa programmes and 
the International Rice Research Institute 
(IRRI) Fanning Systems Network in Asia. 

Follow-up to the First Animal 
Traction Workshop 

In July 1985, FSSP funded a Sierra Leonean 
from the Sierra Leone Work Oxen Project to 
undertake a study visit to the various animal 
traction programmes in Togo. The report of 
this visit was circulated in both English and 
French. 

In August 1985, FSSP funded two members of 
the steering committee to participate in the 
IRRI networking tour of Nepal and Indonesia. 
The report of the implications of this visit for 
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Background to the Network, end Workshop _ 

West African animal traction programmes was 
published in English (1986) and French 
(1987). 

In November 1985 the steering committee met 
in Senegambia. The programme included field 
visits in Senegal and The Gambia. The meet¬ 
ing was attended by observers from the Food 
and Agriculture Organization (FAO), FSSP, 
the International Institute of Tropical Agricul¬ 
ture (HTA), ILCA and USAID (Niger). The 
meeting decided on the venue, themes, pro¬ 
gramme and methodology of the 1986 Net- 
workshop to which these proceedings relate. 

In March 1986, the workshop secretariat, com¬ 
prising the Head of the Sierra Leone Work 
Oxen Project, a representative of FSSP and the 
Steering Committee Technical Adviser, met in 
Freetown to discuss proposed workshop ar¬ 
rangements with the local authorities and 
USAID. Following this meeting, in April 1986, 


letters of notification and invitation were sent 
out to members of the committee, the author¬ 
ities responsible for animal traction research 
and development in West African countries, to 
relevant international research centres and to 
organizations in Europe and North America 
supporting work on animal traction. 

In August 1986, the proceedings of the first 
(1985) animal traction workshop were pub¬ 
lished in English (work was continuing on the 
French translation of these proceedings). 

In September 1986, the Second West Africa 
Animal Traction Workshop was held in Sierra 
Leone, with the title of “Animal Power in 
Farming Systems”. In the following sections, 
the activities and conclusions of this workshop 
are presented, and in the second part of the 
proceedings there are edited versions of many 
of the papers prepared. 
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Networkshop programme and methodology 

by 

Paul Starkey 

Technical Adviser, Networkshop Committee 


Background 

The networkshop programme is discussed in 
some detail here as it incorporated methodo¬ 
logical features designed to stimulate interac¬ 
tion that were new to some participants. The 
networkshop differed from a conventional 
workshop in its flexibility and its emphasis on 
small group discussions rather than individual 
presentations. The networkshop had its roots 
in the first animal traction networkshop held 
in Togo in 1985 and the outline of the pro¬ 
gramme was determined by the Networkshop 
Committee at its meeting in The Gambia in 
November 1985. The overall aim was to pro¬ 
vide a framework for constructive discussion 
and information exchange. The draft pro¬ 
gramme was structured in a logical and pro¬ 
gressive way yet was intended to be sufficiently 
flexible to be adapted to the specific needs of 
the actual participants, whose professional re¬ 
sponsibilities and interests were impossible to 
prejudge at the planning stage. The provi¬ 
sional programme was circulated with the in¬ 
itial announcement letters, together with ex¬ 
planatory notes. The framework of the pro¬ 
gramme was adhered to as the basis for the 
workshop, but adjustments were made (follow¬ 
ing consensus approval) to respond to identi¬ 
fied needs for change. 

Introductory session 

The networkshop was opened by a government 
minister responsible for Agriculture and Natu¬ 
ral Resources, with words of welcome and en¬ 
couragement from The Director of Agriculture 
and from a representative of the United States 
Embassy. 


Two keynote addresses were then given. The 
first by Dunstan Spencer discussed farming 
systems research and extension from the per¬ 
spective of animal traction initiatives. The sec¬ 
ond by Paul Starkey provided an overview of 
animal traction in Africa, and developed the 
networkshop theme of farm level implications 
of the introduction, intensification and diversi¬ 
fication of animal traction in West Africa. 

The third introductory session comprised brief 
“capsule” reports from each of the West Afri¬ 
can countries represented. The various country 
delegations nominated one of their members 
to give, in just 15 minutes, an overview of ani¬ 
mal traction in their countries, with emphasis 
on farm-level problems and solutions. The ob¬ 
jective was to obtain at an early stage in the 
workshop an impression of the diversity of ex¬ 
periences, the commonalities of problems, and 
the potential for learning from each other’s ex¬ 
periences. This session had been scheduled for 
the first afternoon, but due to the delayed arri¬ 
val of some participants it was decided to post¬ 
pone the session. Thus the free time scheduled 
for the fourth afternoon was brought forward 
to the first day, and the capsule reports were 
given after the field visit. It was generally felt 
that this change was unfortunate in terms of 
logical sequences, but that it was a necessary 
compromise resulting from an unexpected air¬ 
line problem. The delay in presenting the cap¬ 
sule reports may explain the comparative lack 
of enthusiasm for this session expressed in the 
final evaluation. 

Also included in the planned introductory 
activities was an opening reception. This was 
generously hosted by the British High Com- 
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missiouer who welcomed participants in uoth 
English and French, thus strengthening the 
Workshop’s aim of minimizing the language 
barriers that have historically impaired com¬ 
munications in West Africa. While not struc¬ 
tured, the reception provided au important op¬ 
portunity for informal discussion and informa¬ 
tion exchange. 

The final introductory session was held at the 
beginning of the second day, by which time all 
delayed participants had arrived. This com¬ 
prised an open session of informal introduc¬ 
tions and networking announcements. All par¬ 
ticipants had the opportunity of briefly intro¬ 
ducing themselves. Participants were encour¬ 
aged to use this opportunity to highlight topics 
on which they desired information, areas in 
which they could offer useful experience, r.ad 
the subjects they were most interested in de¬ 
bating during the informal discussions of the 
week. Representatives of aid agencies and re¬ 
search centres had the opportunity of briefly 
describing the work of their organizations and 
the potential that existed for future cooper¬ 
ation. These extended introductions and an¬ 
nouncements allowed participants to clearly 
identify those institutions and people with 
whom they wished to make personal contact 
during the informal sessions. 

The Sierra Leone Work Oxen 
Project and field visits 

The host project was given an opportunity to 
present its work and experiences, and the Pro¬ 
ject Coordinator, B&i Kanu, did so in conjunc¬ 
tion with a video film produced by the organiz¬ 
ation CEDUST (Centre de Documentation 
Universitaire Scientifique et Technique) in 
neighbouring Guirea, 

The details of the field visits and their specific 
objectives were then given. It was stressed that 
the visits were designed to allow the partici¬ 
pants to talk with farmers, and were primarily 
intended to be stimuli for broadly-based dis¬ 
cussions. They should not be seen simply as 



Bai Kanu, Coordinator of the Sierra Leone 
Work Oxen Project 


local demonstrations. It was known that many 
problems would be observed during the visits, 
problems of animal husbandry, crop hus¬ 
bandry, extension advice, and social con¬ 
straints such as theft. The host project had 
sec i some of these problems during early plan¬ 
ning stages and had considered changing diffi¬ 
cult villages or making amends. In the end, the 
organizers had decided quite specifically that 
no changes or improvements should be made 
just because of the networkshop, for the prob¬ 
lems arising were typical of many of the con¬ 
straints found not only in Sierra Leone, but 
throughout West Africa. The objective was not 
to simply evaluate the strong and weak points 
of the Work Oxen Project, but rather to use 
the visits and discussions with farmers as a 
basis for understanding in greater depth the 
general issues involved in animal traction utili¬ 
zation at village level, which could then be 
brought forward into the thematic group dis¬ 
cussions. 

A total of eight villages had been selected, in 
order to allow detailed discussions between 
the farmers and small groups of about eight 
participants. The particular features of each 
village were described during the plenary ses¬ 
sions, so that participants could choose a vil¬ 
lage that was of specific interest to them. Vil¬ 
lages differed in ethnic group, length of animal 
traction experience, crop mutes, individual or 
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group ownership and the gender of the r^ain 
owners/users. While there were a few informal 
guidelines encouraging the mixing of nation¬ 
alities and disciplines and clarifying the pri 
mary language for group discussions, in prac 
tice all participants were able to select a village 
of their own choosing. Group discussion 
leaders and rapporteurs were selected from 
within each group. 

Following an overnight stay in Makeni, the 
eight groups visited their villages in the early 
morning, and saw farmer-managed demonstra¬ 
tion plots and the use of N’Dama oxen for 
swamp plowing, upland rice w ding, ground¬ 
nut lifting and, in some vilL ,, ridging and 
transport. Following the d. mstrations, de¬ 
tailed discussions were held a the villages to 
ascertain farmers’ percer of the advan¬ 
tages and disadvantages imal traction in 
their farming systems. Ti monstrations had 
provided a context and anical stimulus for 
the discussions, hi wnh small numbers of 
people in each gr >, it was easy for the ques¬ 
tions and answer ■■ progress from the various 
operations being evaluated by the farmers to 
more fundamental issues. The discussions were 
f< flowed by typical village hospitality in the 
form of generous meals. 

The various groups re-asscmbled at Rolako, 
the technical headquarters of the Work Oxen 
Project, where they viewed the workshop 
where plows and other implements were fabri¬ 
cated. At Rolako, demonstrations were given 
of prototype animal-powered pumps and 
grinding mills, recently installed under a 
GTZ/GATE (German Appropriate Technol¬ 
ogy Exchange) technical cooperation agree¬ 
ment. Their construction had been specially 
brought forward in time for the networkshop, 
to balance the dominant field visit themes of 
introduction and intensification of animal 
power with the potential for the diversification 
of animal power through innovative designs. 

Back in Freetown, the groups continued their 
village discussions and then summarized the 



Informal discussions during coffee breaks were 
an important aspect of the Workshop 

main observations and lessons from each vil¬ 
lage visit in a plenary session. Groups noted 
both successes and failures (positive or nega¬ 
tive lessons) and attempted to not only identify 
the major constraints, but also to cite possible 
solutions. It was generally felt that the depth of 
discussions and recommendations was pro¬ 
found. Each group identified specific technical 
points (covering equipment, animal hus¬ 
bandry, crop husbandry, social interactions, 
economics and research methodology) but 
went on to look at the wider implications of 
animal traction in the farming systems. In dif¬ 
ferent ways, each group concluded that a holis¬ 
tic vision of agricultural development was re¬ 
quired, and that a single technology approach 
(even if multidisciplinary) was as problematic 
as trying to understand the intricacies of a 
farming system using only the perspectives of a 
single discipline. The very positive nature of the 
many observations and the criticisms were 
such that it was observed that it was like a de¬ 
velopment worker’s dream, with 70 consult¬ 
ants from numerous different countries and 
organizations working constructively together 
on a single instructive case study and evalu¬ 
ation. This feeling appears to have been re¬ 
flected in the participants’ evaluation of the 
Networkshop, for most rated the Field visit and 
the ensuing discussions as one of the most use¬ 
ful of the week’s activities. 
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Thematic presentations and 
discussion groups 

At its meeting in The Gambia in 1985, the 
steering committee had identified four domi¬ 
nant sub-themes for the workshop: 

- Animal power equipment at the farm 
level. 

Animal utilization and management at 
farm level. 

Economic implications of animal power at 
the small farm level and village level 
finance. 

- Social implications of animal power at the 
farm level. 

Prior to the workshop all participants had 
been asked to prepare a brief paper based on 
their own experience, outlining key farm-level 
problems (and where practical proven solu¬ 
tions) in any one of these sub-themes. It was 
understood that only selected papers would be 
presented during the networkshop and that 
other papers would be circulated only in their 
written form to stimulate exchanges and dis¬ 
cussion. It was also made clear that any plenary 
presentations would be brief, and would either 
be in the form of “capsule” reports relating to 
the countries or would be designed to stimu¬ 
late discussion immediately prior to dividing 
into small thematic discussion groups. It had 
been requested that papers or abstracts be sub¬ 
mitted in advance, and about one half of the 
participants had done so. About one third of 
the participants brought their papers with 
them. Only a few participants had not been 
able to prepare anything, and this was mainly 
due to last minute decisions to attend, or the 
fact that they had considered themselves to be 
observers. 

One morning (Tuesday) was set aside for pres¬ 
entations relating to the proposed discussion 
themes, and eight papers were selected. The 
basis for the selection was the relevance of the 
individual papers to the workshop themes and 
a desire to maintain a balance between the 
various disciplines, geographical areas and 



Workshop plenary session 


organizations represented. The selected pres¬ 
entations included: a perspective on the tech¬ 
nological choices available to farmers from the 
representative of FAO; contrasting methods of 
animal traction equipment research and devel¬ 
opment from scientists from ICRISAT, ILCA 
and NIAE (now called AFRC-Engineering); 
an overview of constraints to animal traction 
in the humid zone presented by an ILCA ve¬ 
terinarian; a discussion of research methodo¬ 
logy and implications for small farmer econo¬ 
mics presented by a USAID agriculturalist; 
and relevant case histories from Mali, Togo 
and Nigeria. 

The limited time available (half an hour per 
presentation) necessitated concise deliveries 
and only a short period for discussion. In some 
ways this was frustrating, but it allowed much 
ground to be covered, and it had been an aim 
of the workshop to have as much time in small 
discussion groups as was feasible. Among the 
points raised during the session were the seri¬ 
ous constraints caused by animal nutrition in 
the semi-arid zone and diseases in the more 
humid zones. The importance of economic 
profitability was stressed, together with the ob¬ 
servation that farmers (and consumers in most 
countries) often override economic sense with 
personal preferences for status and conveni¬ 
ence. A thought-provoking vision was pro¬ 
vided of a technological shelf laden with so 
many equipment options that selection, rather 
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than invention, was required. Discussion was 
particularly stimulated by the clear contrast 
between a description of an ILCA research 
programme based on low-cost modifications to 
the traditional wooden maresha plow, and that 
of an ICRISAT programme developing more 
productive, but more expensive, cropping sys¬ 
tems based on animal-drawn wheeled toolcar- 
riers. Interest in the topics was high, and dis¬ 
cussion during coffee breaks and at lunch time 
was very animated. 

Although possible areas for in-depth discus¬ 
sions had been pre-selected, the actual subjects 
were not decided until after the field visits and 
the presentations. As a result six areas of inter¬ 
est and concern clearly emerged as requiring 
detailed discussion. Two of these topics 
(equipment and socio-economic aspects) were 
similar to the suggested sub-themes, but four 
of them were more specific as participants felt 
more discussion was required on soil conserva¬ 
tion, research methodologies, animal health 
and fanner training. Participants were allowed 
to choose their own groups, from which were 
selected chairmen and rapporteurs. To facili¬ 
tate in-depth discussion, the groups then se¬ 
lected their language for discussion, with two 
English language groups, two French language 
groups, one bilingual and one with simulta¬ 
neous translation. One or two participants 
then moved from the group of their first sub¬ 
ject preference to one that allowed them to use 
their preferred language. The chosen subjects 
of the discussion groups were: 

Soil conservation and tillage: the role of 
animal traction in establishing permanent 
cropping systems. 

The selection and development of animal- 
drawn equipment. 

Animal management and health. 

Research and evaluation methodologies 
for animal traction programmes. 

- Social and economic aspects of animal 
traction use. 

- Farmer needs for extension and training. 


Networkshop programme and methodology 



The Workshop brought together technical spe¬ 
cialists from many agencies including GTZ, 
ICRISAT, SATEC, USAID and CEEMAT 


The discussion groups met on Tuesday after¬ 
noon and the first half of Wednesday morning, 
and presented their reports to a plenary ses¬ 
sion on Wednesday afternoon. Forty minutes 
were allowed for each group to summarize its 
discussions and recommendations (with the 
help of flip charts), and for general discussion 
of the issues raised. The thematic discussions, 
as reported and discussed, tended to be more 
discipline-orientated than those relating to the 
farm visits. It was felt there was a need to re¬ 
view and discuss in some depth the various ex¬ 
periences within the various technical domains 
and come up with firm ideas for future direc¬ 
tions to follow within these subjects. Although 
there was not always agreement on the techni¬ 
cal merits of different options, there was 
generally a broad consensus on the methodo¬ 
logies to be adopted. 

Final discussion, 
recommendations and evaluation 

The last morning (Thursday) started with ple¬ 
nary discussions, but compared with the small 
group discussions, the final plenary session 
started quite slowly, and although some intere¬ 
sting points were raised, there was a certain 
feeling that many issues had already been dis¬ 
cussed. It was clear that the majority of partici- 


Anlmal Power in Farming Systems 


19 


Paul Starkey 


pants wished to pass onto more concrete rec¬ 
ommendations, and so the final session, relat¬ 
ing to the future of the Network, started early. 
Many ideas had been expressed during pre¬ 
vious sessions on desirable networking act¬ 
ivities, and several of these were put forward as 
follow-up proposals. It was unanimously 
agreed that initiatives should include exchange 
visits between programmes in different coun¬ 
tries, and more information exchange, possibly 
involving the production of a Newsletter. Spe¬ 
cific liaison was required between the various 
manufacturers of equipment in the region. 
Some formal establishment of the Network 
was considered desirable (but not without its 
problems) and the need for some form of sec¬ 
retariat was clear. Without any clear source of 
funds it was difficult to make concrete propo¬ 
sals, and several organizations including ILCA, 
ICRISAT, IDRC and FAO were reviewing 
their programmes and discussing various op¬ 
tions for supporting animal traction network¬ 
ing activities. It was therefore considered most 
appropriate to give very strong support to the 
principle of networking, without making spe¬ 
cific constitutional or organizational propo¬ 
sals. Rather a new Steering Committee was 
elected to plan and organize the next network- 
shop, and was charged with discussing and in¬ 
vestigating future options, and reporting these 
at the next networkshop. 

Before the session closed evaluation forms 
were distributed to all participants. These 


allowed people to ascribe values from 1-5 
(poor to excellent) for many of the elements of 
the networkshop, including presentations, acti¬ 
vities and the logistical services. In addition 
people were asked to make their own com¬ 
ments on favourable or unfavourable aspects 
of the networkshop, and suggestions for im¬ 
provements. The disadvantage of asking 
people to fill in evaluation forms at the end of 
the last session was that participants had not 
had the time to reflect on the whole network- 
shop. However the great advantage was that 
everyone present completed and returned the 
forms immediately, allowing a good impress¬ 
ion to be gained as to how participants viewed 
the networkshop. 

Following closing remarks from the committee 
members, FSSP representatives and the host 
project, the networkshop was closed. There 
was an opportunity for some sightseeing and 
shopping in Freetown on this, the final after¬ 
noon. In the evening a final reception was 
hosted by the French Embassy and USAID, at 
which tee-shirts emblazoned with the work¬ 
shop logo, and “gara” clothes given by one of 
the village associations were worn with pride! 

The dates of the programme had been planned 
in conjunction with airline timetables, so that 
by finishing on a Thursday the great majority 
of participants were able to travel home on 
one of the flights leaving on Friday. 


Title photograph (opposite) 

A networkshop field visit group at Karina Village, learning of the experiences of a farmer who. had been 
evaluating the use of animal-drawn seeders and weeders for upland rice production. 
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Introduction to the Field Visits 


Before leaving Freetown, staff of the Work 
Oxen Project gave brief descriptions of each of 
the eight villages that had been selected for the 
field visits. A summary was given of the history 
and current status of animal traction in each 
village and what would be seen in the farmer- 
managed demonstration plots. The villages dif¬ 
fered in their length of animal traction experi¬ 
ence, their dominant ethnic group, the systems 
of ownership (individual or village association) 
and the gender of the users. Participants were 
then free to choose the village of their pref¬ 
erence. A few adjustments were made to en¬ 
sure roughly equal groups, the balancing of 
country representation and to allow just one 
language (English or French) to be used in the 
villages (where all questions, answers and dis¬ 
cussions would have to be translated into the 
local vernacular). 

Following an overnight stay in Makeni, the dif¬ 
ferent groups, each comprising about seven 
people, travelled to the villages early on Sun¬ 
day morning. The coordinating member of the 
Work Oxen Project introduced the visitors to 
the chief and farmers, and each group then saw 
some farmer-managed demonstrations of ani¬ 
mal traction use. The groups were also able to 
visit farmers’ fields and see the animal pad- 
docks. The groups returned to their respective 
villages, and held detailed discussions with the 
fanners of the village, with the aid of local in¬ 


terpreters. Following traditional village hospi¬ 
tality (lunch) the groups all met up again at 
the Rolako Ox Plow Centre, where they in¬ 
spected the workshop and saw demonstrations 
of recently installed prototype animal-powered 
gears. 

Back in Freetown, the groups re-assembled to 
discuss the implications of their observations 
and discussions. Each group was asked to sum¬ 
marize its findings to a plenary session of the 
Networkshop. It was suggested that each group 
start by describing briefly what was observed. 
Good or positive lessons were then high¬ 
lighted, followed by examples of disappoint¬ 
ments or negative lessons. Each group was 
asked to identify what it considered to be the 
most critical constraints to animal traction in 
the village, and then make suggestions on how 
these constraints might be overcome. Finally 
groups were asked to present their conclusions 
and any recommendations, which were briefly 
discussed. 

Thus the following summaries of what was 
seen on the field visits and what was learned 
and suggested have been compiled from three 
sources: the background information supplied 
by the Work Oxen Project as part of the pre¬ 
visit briefing, the notes made by the rapporteur 
of each group, and the contents of the discus¬ 
sions that followed each report. 
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BUMBANDAE VILLAGE 


Visiting group 

A. Samura (Coordinator), 

D. Phillip (Rapporteur), 

A. Gedeo, S.Leaman, A. Mansaray, D. Sarr, 

B. Mansaray, A. Schumacher, M. Sesay. 

General information 

Ethnic | group: Limba 
Location: Mabole Valley, 

about 15 km from Kamabai 
Population: 300 
No. Farmers: 31 

Cropping systems 

Swamps: 25% of cropped area. 

Rice in rainy season. 

Cassava and sweet potatoes in 
the dry season. 

Boliland: 0% of cropped area. 

Uplands: 75% of cropped area. 

Mixed cropping: rice with 
some maize, sorghum, Guinea 
corn, pigeon pea, groundnuts 
and millet. 

Animal traction history 

The section chief Morie flrima II bought the 
first set of oxen in 1983, and the oxen are now 
five years old. He is using the Pecotool plow 
manufactured in Sierra Leone. In 1986 the 
Work Oxen Project agreed to set up a farmer 
association for the use of oxen. The associ¬ 
ation has ten members. One new set of oxen 
(2-3 years old) and a new Pecotool plow have 
been provided. In the current year (1986) the 
farmers began plowing in June and finished at 
the end of August, plowing a total of 12 hec¬ 
tares. In the developed swamps, it is possible 
to plow two times before broadcasting but 
other swamps are only plowed once. Other im¬ 
plements that have been supplied for the 


farmer-operated, on-farm demonstration plots 
include: triangular spike tooth harrow, Super 
Eco seeder, Pecotool weeder and Pecotool 
groundnut lifter. 

General observations 

The fanners demonstrated the use of their 
oxen for plowing, weeding and groundnut lift¬ 
ing. There were two sets of oxen, one for the 
farmers’ association and one for the village 
chief. Both sets were trained in the village with 
the help of the Work Oxen Project. When 
oxen were used for cultivation, there was a 
tendency to opt for monocropping of swamp 
rice, upland rice and groundnuts. According to 
the chief, land availability was not a limiting 
factor, but labour and capital (cash) limited 
the area that could be farmed. The owners of 
the oxen claimed they made regular visits to 
the veterinary services to check the health of 
their oxen and treat any illnesses. Women were 
not involved in animal traction. 

Successes or positive lessons 

- Farmers were enthusiastic about the poten¬ 
tial for using work oxen. 

- Oxen had been shown to decrease the ma¬ 
nual labour requirement. 

- Demonstrations showed that most farm 
operations were possible with work oxen. 

- The animals were well trained and responded 
to signs and vocal orders rather than being 
beaten. 

Failures or negative lessons 

- The farmers were dependent on the Work 
Oxen Project and showed no tendency for 
self-reliance. 

- The large number of stumps made upland 
demonstrations difficult, so that the demon¬ 
stration sites had been located near swamps. 
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and groundnut lifter 

- The weeder and groundnut lifter demon¬ 
strated did not seem effective under the pre¬ 
vailing conditions, and much manual labour 
was still required after the ox-weeder and 
groundnut lifter had passed. 

- School age children were being used to 
supervise the oxen. This might restrict their 
education and be a long-term social problem. 

- The animals in each pair did not fit well 
together. 

Primary constraints 

- There are at present too few oxen for the 
number of households, and yet there are 
severe financial constraints that restrict the 
potential for purchasing further oxen and 
equipment. 

- The land needs preparation before being 
suitable for use with animals. The uplands 
are still full of roots and stumps, and most 


swamps either have many stumps or have 
very deep flooding. 

- There is a serious lack of infrastructural fa¬ 
cilities, with poor road access and great diffi¬ 
culty in marketing farm products. 

Possible solutions 

- The provision of credit is essential if animal 
traction is to develop. 

- A nr oic integrated approach towards assist¬ 
ing farmers to overcome rural poverty is re¬ 
quired. Animal traction should be seen as 
just one component of the farmers’ many re¬ 
quirements to improve their production and 
their marketing. 

- The farmers’ self-reliance needs to be en¬ 
couraged and developed. 

Conclusions 

- Water control needs to be developed in deep 
swamps before oxen can be used effectively. 

- The use of animal traction for groundnut 
harvesting and weeding under such condi¬ 
tions seems premature. 

- The weeder and groundnut lifter being used 
need to be redesigned. 

- There is a need to investigate in more detail 
how animal traction can be integrated into 
upland farming systems. Until such systems 
are developed, the use of oxen should only be 
encouraged for swamp preparation. 
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Visiting group 

P’ Allagnat (Coordinator) 

A. Westneat (Rapporteur), 

S. Harouna, C. Ladrette, D. Zerbo. 

General information 

Ethnic group: Mandingo and Limba 
Location: 80 km north oi Makeni, 

on road to Kabala 
Population: 1500 
No. Farmers: 150 

Cropping systems 

Swamps: 20% of cropped area. 

Rice in rainy season. 
Groundnuts, cassava, sweet 
potatoes, rice in dry season. 
Boliland: 45% of cropped area. 

Rice in rainy season. 

Uplands: 35% of cropped area. 

Mixed cropping rice with 
sorghum, maize, Guinea com, 
benniseed, cassava, groundnuts 
and millet. 

Animal traction history 

In 1964 two cattle-owning farmers bought 
plows from traders from Guinea and started to 
use ox traction (without any assistance from 
extension agents). In 1967 a subsidized tractor 
hire scheme was started and the farmers lost 
interest in animal traction. Since 1982 tractors 
have been unavailable for hire. Farmers took a 
renewed interest in animal traction and they 
themselves contacted the Work Oxen Project. 
In 1985 the Work Oxen Project began to work 
with the farmers of Fadugu and in the current 
year (1986), five sets of oxen are in use, all 
owned by Mandingo farmers. All fanners own 
Pecotool plows and use them for plowing 
(twice) in swamps prior to planting in the rainy 


season, and again for dry-season swamp culti¬ 
vation. On-farm demonstrations, operated by 
the farmers, have included the use of triangu¬ 
lar spike tooth harrows, a Super Eco seeder 
and Pecotool weeders and groundnut lifters. 


General observations 

The history of animal traction in Fadugu is 
particularly interesting. Farmers began using 
animal traction themselves in 1962, stopped 
when tractors were available for hire, and be¬ 
came interested again when the tractor pro¬ 
gramme finally collapsed. Farmers claimed 
that when tractors were available, farm 
families in Fadugu were producing about 300 
sacks of rice per farm. When they returned to 
using the hoe and manual labour, they culti¬ 
vated much smaller areas so that production 
fell to about 30 sacks of rice per farm. In 1985 
some Mandingo farmers restarted the use of 
animal traction, and already, by 1986, five pairs 
of oxen were in use. 

The group visiting Fadugu were treated to 
demonstrations of the yoking of a single ox 
and pairs of oxen, harrowing with a triangular 
spike tooth harrow, seeding with a Super Eco 
seeder, plowing in a swamp with a 6" Pecotool 
and weeding with an adjustable, two-blade 
Pecotool weeder. 

The young N’Dama cattle were in good health 
and in their first year of traction work. Pairs of 
this sort were reported to cost about Le 6000 
(about US$200 at the rates current in Septem¬ 
ber 1986). Head yokes were attached to the 
back of the animals’ horns and nose rings were 
fitted to allow good control. The animals were 
handled by two people; one person controlled 
the animals from behind by using reins, while 
the other operated the equipment. The oxen 
had been trained by the farmers themselves 
with technical assistance from the Work Oxen 
Project staff. Each pair farmed about 6 ha. 
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Men worked with the animals. Women trans¬ 
planted rice seedlings. 

Successes or positive lessons 

The farmers had a very positive attitude to the 
use of work oxen. They were very skilled at 
clearly diagnosing their problems and were 
closely analysing their initial efforts in the use 
of oxen. This high interest in animal traction 
technology, together with a clear aspiration for 
increased output, were considered positive 
points. Also important was the close collator 
ation between the farmers and the Work Oxeu 
Project personnel The farmers are already ex¬ 
perienced in animal husbandry and their oxen 
were drawn from 'Heir own herds and this 
strongly favours the eventual success of animal 
traction in this area. 

Positive and negative aspects of 
equipment being used 

The Pecotool has a good, simple design with 
innovative engineering features including ad¬ 
justable handles, a supplementary skid for 
swamp use and a system of implement attach¬ 
ment Using movable bolts and fixed nuts. The 
long chain is good, as is the capacity to change 
between 6" and 9" plow bodies. 

On the negative side, the Pecofool is oversized 
and its frame is too large. The wheel bearings 
are not sealed and allow sand and other ab¬ 
rasive material to penetrate into the axle area. 
No lateral adjustment is provided. There ap¬ 
peared to be a lack of precision in the imple¬ 
ment construction. 

The harrow featured a simple design and was 
constructed out of local materials. These posi¬ 
tive aspects were offset by the lack of a handle 
to lift it up when the spikes became clogged 
with debris. It was judged to be too heavy for 
young oxen. No measures had been taken to 
preserve the wood used in its construction. 

The weeder was strong, and each spring that 
held a tine was supported by a helper spring. It 


was adjustable side-to-side and front-to-back. 
Its primary disadvantage was its size, being too 
heavy and costly for its weeding task. Also it 
was only supplied with symmetrical ducksfoot 
shares and not half-blades that would allow 
weeding nearer to the plant roots. 

The harnessing with head yokes and nose rings 
was considered appropriate for the N’Dama 
oxen and controlling the animals from behind 
was good. Insufficient protection of the head 
was provided which could lead to injury to an 
animal. The operators placed excessive force 
on the nose via the nose ring in their efforts to 
control the pair. 

Failures or negative lessons 

The farmers complained about the rapid in¬ 
creases in the cost of animal traction equip¬ 
ment. Price rises had been necessitated by cur¬ 
rency devaluations and local inflation, but in 
an attempt to protect the farmers from the ef¬ 
fects of rapid inflation, the Work Oxen Project 
had not yet increased its prices to meet the 
true cost of production. The Work Oxen Pro¬ 
ject was thus selling high quality equipment at 
relatively low prices. Such subsidies would dis¬ 
tort the farmers’ perception of their true input 
costs and in the long term this would adversely 
effect the efforts of the Project. 

There was no provision for credit for farmers 
wishing to adopt animal traction in Fadugu. 
The farmers who had adopted animal power 
this year had bought their equipment for cash 
and already owned cattle. However many of 
their neighbours who would like to adopt ani¬ 
mal traction technology could not afford to 
buy animals and equipment unless credit was 
made available. 

The animal health services available to the ani¬ 
mal traction farmers of Fadugu were very in¬ 
adequate. 

There had been no discussion of soil conserva¬ 
tion issues with the farmers. 
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Primary constraints 

The low incomes of the farmers, the high cost 
of the equipment and the lack of credit will 
work against the adoption of animal traction. 

The national economic situation with high in¬ 
flation and rapid increases in input costs is ad* 
versely affecting the farmers* ability to plan 
their finances. This will inevitably retard ani¬ 
mal traction adoption. 

The farmers noted that any investment in crop 
production, such as the adoption of animal 
traction, necessitated improved protection 
from birds and better fencing to avoid crop de¬ 
struction by cane rats (“cutting grass”) and by 
monkeys. Fences currently built out of palm 
branches did not last for an entire ser -on and 
there were insufficient qualified fence WLders 
in the zone to meet the demand. The farmers 
also considered the gr?<- weed Imperata cylind- 
rica to be a major problem, and a means of re¬ 
ducing this needed to be found. 

Possible solutions 

Fadugu is in an unusual position in that it does 
not come under the scope of any of the main 
Integrated Agricultural Development Projects. 
As a result farmers do not have access to the 
extension advice and credit facilities available 


to most other villages in the country. Including 
the Fadugu zone within a development project 
area should assist in the provision of credit and 
animal health services. 


Conclusions 

- The animal traction equipment currently in 
use should be comprehensively studied and 
appropriate modifications made. 

- The extension strategies currently in use 
need to be studied with the objective of 
identifying priority training topics and estab¬ 
lishing group training programmes which are 
more efficient than individual contacts. 

- A credit system should be established, and 
this should allow low repayment in the first 
year of animal traction adoption. This should 
include some form of insurance for the ani¬ 
mals. 

• Improvements should be made in the animal 
health services, and in the fields of animal 
nutrition and management. 

- There is a need to diversify the operations 
for which animals are used. 

- Animals should be brought more permanent¬ 
ly onto the farms, through the use of stables 
and composting technologies. 
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Visiting group 

A. Bangura (Coordinator), 

F. Ndiamd (Rapporteur), 

A. Berths, B Kouadio, S. Ouedraogo, 

M. Sangard. 

General information 

Ethnic group: Mandingo 
Location: Mabole Valley, 

about 10 km from Kamabai 
Population: 500 

No. Farmers: 25 

Cropping systems 

Swamps: 40% of cropped area. 

Rice in rainy season. 

Cassava and sweet potatoes in 
dry season. 

Boliland: 50% of cropped area. 

Rainy season cultivation of 
rice only. 

Uplands: 10% of cropped area. 

Mixed cropping of rice with 
some maize, beans, okra, 
benniseed and sorghum. Also 
groundnuts, millet, cassava and 
sweet potatoes. 


Animal traction history 

Karina was one of the first villages in the 
country to use animal traction. In 1927 domes¬ 
tic slavery was abolished, creating a major la¬ 
bour shortage for the relatively wealthy Man- 
dingo farmers. Five men from Karina went to 
Kankan in Guinea for training in the use of 
draft animals. In 1928 ox traction began with 
six sets of oxen using Ransome Victory and 
French plows. In 1950 ten pairs of oxen were 
in use in Karina, but after that many people 


left the village and went to diamond mines. 
When the Work Oxen Project began its pro¬ 
gramme in 1980 only seven sets were left in 
Karina. The enthusiasm of the farmers in Kari¬ 
na for animal traction was such that they read¬ 
ily put on impressive demonstrations of ox- 
plowing, and this led to the holding of national 
ox-plowing competitions. The President of 
Sierra Leone visited the 1985 plowing compe¬ 
tition held at Karina and witnessed over 100 
N’Dama oxen plowing simultaneously. In the 
current year, 1986, there are 14 sets of oxen in 
Karina, one for a farmers’ association and 13 
for individual farmers. Three farmers each 
have two sets. In the village there are now 25 
plows (Pecotool, Ransome Victory, Guinean, 
Anglebar and Indian Victory). There are also 
two harrows (one zig-zag, one triangular), one 
ridger (for the farmers’ association) and one ox 
cart that has been used for two years. The far¬ 
mers’ association was set up this year with ten 
farmers. French cooperation has provided 
them with one set of oxen, one Pecotool plow, 
one ridger and one harrow. 


General observations 

The village is located near the Mabole river 
and most of the population of 500 are Mandin¬ 
go. Since the 1950s, a high rate of temporary 
migration to the diamond mining areas has led 
to a scarcity of male labour. Before the Work 
Oxen Project started working in the area, oxen 
were used only for plowing and harrowing. The 
WOP has tried to promote a more intensive 
way of using oxen. The group visited farmer- 
operated demonstration plots where ground¬ 
nuts, maize and rice were growing. These plots 
had been plowed twice with a 9" Pecotool plow 
and then harrowed and levelled with a triangu¬ 
lar harrow. A Super Eco seeder had been used 
for row planting and weeding had been per¬ 
formed with the Pecotool weeder. 
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Successes or positive lessons 

• The fanners and village authorities were 
closely involved in the implementation of the 
demonstration trials and also in monitoring 
their progress. 

- The WOP was working effectively through 
the local leaders in its programme to develop 
ox traction. 

Failures or negative lessons 

• The Work Oxen Project was looking at only 
one aspect of the farming system. Not 
enough attention was being paid to the diver¬ 
sity of farmers’ conditions and constraints. 
The problems being studied were not necess¬ 
arily representative or limiting. 

- It was uncertain whether the techniques 
being tested were actually appropriate. There 
was insufficient monitoring of the technical 
and socio-economic aspects of the various 
animal-powered farm operations being 
tested by the farmers. As a result the Project 
did not have the means to explain why some 
plots failed. 

- There was no use of manure. 

Primary constraints 

- The farmers received insufficient support for 
the purchase of seeds, pesticides, chemicals, 
fertilisers, drugs and spare parts. There was 
no assistance with marketing of produce. 

- Crops were being destroyed by cattle. 


Possible solutions 

A better understanding of the farmers, their 
conditions and the diversity of their farms is 
needed. This should lead to the clear classifica¬ 
tion of the farms and fanners according to 
relevant criteria such as labour, type of equip¬ 
ment and type of constraints. This should 
allow the identification of the farmers’ most 
critical constraints so that future trials could 
be more adapted to the identified constraints. 
A more multidisciplinary approach is required. 
It is likely that diversifying the use of animal 
power will prove important, but more research 
is required to identify the key operations and 
techniques. 

Relevance for network 

Similar research is being undertaken in several 
countries in the region, and there is much ex¬ 
perience in this field. There is a great scope for 
exchange and cooperation on methodologies, 
on-farm experimentation, village associations 
and the training of extension workers. 

Conclusions 

Studies should be made within the Network 
concerning the various experiences and 
strategies for improving the fanners’ use of 
animal traction through: 

- Improved distribution of farm inputs. 

- Credit. 

- Marketing farm surpluses. 

- Improved animal health and husbandry. 
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KAMATUM VILLAGE 


Visiting group 

A. Sheriff (Coordinator), 

S. Reddy (Rapporteur), 

H. Ahmed, R. Bansal, M. Gboku, S. Jarju, 

B. Kehr, S. Ravindran. 

General information 

Ethnic group: Limba, Mandingo and Pula 
Location: 65 km north of Makeni 

and 15 km from Fadugu 
Population: 200 

No. Farmers: 15, with 10 coming from other 
villages for farming. 

Cropping systems 

Swamps: 45% of cropped area. 

Rice in rainy season. 

Sweet potatoes, cassava, 
groundnuts, maize and pepper 
in the dry season. 

Boliland: 35% of cropped area. 

Rice in the rainy season. 
Uplands: 20% of cropped area. 

Mixed cropping of rice with 
sorghum, maize and pepper. 
Also cassava, groundnuts, 
potatoes and millet. 

Animal traction history 

1986 is the first year of using draft animals. 
One set of oxen has been trained, and a second 
has been bought but is not yet trained. Unfor¬ 
tunately the trained set died because of light¬ 
ning on 9 September 1986, a few days prior to 
the Networkshop. Two more farmers have de¬ 
cided to get work oxen. This year the pair of 
oxen plowed 5 hectares. Swamps were plowed 
once and bolilands had two plowings. The im¬ 
plements in use have been two plows (Peco- 
tool and Ransome Victo /) and one triangular 
wooden harrow. 


General observations 

This is the first year in which animals have 
been introduced. The farmer is enthusiastic, 
but is new to the system. He was happily 
undertaking trials involving row-planting with 
a Super Eco seeder, the inter-row weeding of 
groundnuts, rice and cassava with a Pecotool 
weeder and groundnut lifting with a Pecotool. 
The trained pair of animals hi 1 recently died 
and the new pair looked young, and the head 
yoke and equipment seemed heavy for their 
size. The rice field was impressive, but the 
groundnut field had lots of weeds. The demon¬ 
stration fields were relatively small, and looked 
more like demonstration plots rather than 
normal fields. The farmers felt that the fields 
prepared with manual labour looked better 
than those prepared using animal traction. 

Successes or positive lessons 

- The farmers are very enthusiastic, and two 
more are going to invest in animal traction 
next year. 

- There is plenty of land for expansion, and 
farmers do not see labour displacement as a 
problem. 

Failures or negative lessons 

- The animals seemed young and improperly 
trained. 

- Farmers did not seem to know how to adjust 
the implements to control working depth. 

- The yoke and rein system seemed compli¬ 
cated. 

- The groundnut lifter does not seem to be ef¬ 
fective and its design needs to be looked into. 

- The equipment seems to be too heavy for the 
job. 

The manner of the plowmen to the animals 
was not friendly or sympathetic. 
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- There seemed little sign of financial benefits 
from the adoption of animal traction. Unless 
there were production improvements, animal 
traction would not seem economiuJly viable. 

- Conceptually there appeared to have been a 
missing element: that of a farming systems 
approach. It looked as though animal trac¬ 
tion was superimposed on the existing system 
without attempting to bring about modifica¬ 
tions in cropping procedures. For example, 
the groundnut variety being used was the 
spreading type, while bunching varieties have 
to be used in connection with animal trac¬ 
tion. 

- There seemed to be a lack of effective animal 
husbandry extension services to advise far¬ 
mers rn cattle rearing and management. 

• Linkages- between the normal Ministry of 
Agriculture services and the Work Oxen Pro¬ 
ject seemed weak. 

Primary constraints 

- There is a lack of tradition of animal hus¬ 
bandry in general, and animal traction in par¬ 
ticular. 

- The traditional slash and burn system is not 
adapted to animal traction. 

- Costs of acquiring animals and equipment 
are high, and there is no credit system to as¬ 
sist in this. 

- There is a serious lack of effective animal 
husbandry and veterinary services. 

Possible solutions 

- Long-term efforts in fanner training are re¬ 
quired. 

- The upland farming system must be made 
more productive if animal traction is to be 
viable. 

- The Work Oxen Project should work 
through other organizations, such as the In¬ 
tegrated Agricultural Development Projects, 
to develop credit programmes. 


- The Work Oxen Project should work with 
the veterinary department to improve the 
animal health services. 

Conclusions 

Research is required to identify systems for im-. 
proved nutrition, control of small biting flies 
(Stomoxys spp.) and control of tsetse flies and 
trypanosomiasis. 

The present yoking system is too complicated 
and cruel. Research is needed to develop a 
simpler, more effective and comfortable har¬ 
nessing system. 

Animal-drawn equipment, of both traditional 
and modern designs, that is used in other 
counties, should be evaluated. A shortlist of 
designs suitable for promotion should be pre¬ 
pared. 

A more integrated approach to agricultural de¬ 
velopment needs to be adopted. There should 
be more focus on cropping systems to go with 
equipment and the use of improved cultural 
practices to match the animal traction input. 

Socio-economic studies should be intensified 
to assess opportunities for improving the ani¬ 
mal traction system and determine its econ¬ 
omic profitability. This should also include 
regular evaluation of the impact of the tech¬ 
nology. 

The Work Oxen Project might consider estab¬ 
lishing training centres to allow farmers to be 
adequately trained in animal traction technol¬ 
ogy. It might also strive to establish better 
links with the other development agencies and 
agricultural services, notably the veterinary 
service and the lADPs. It should also try to ex¬ 
change technology with other programmes 
within the region and in other areas of the 
world. 

The major lesson learned was that animat trac¬ 
tion is r.ot an easy technology to promote and 
it is still at a ‘esting stage in the area. Thus the 
approach should be to proceed with caution. 


32 


Animal Power in Farming Systems 




FIELD VISITS 


KASASIE VILLAGE 


Visiting group 

W. McKinlay (Coordinator) 

J. Oxley (Rapporteur), 

L. Foster, T. HJuchyj, S. Jutzi, D. Kemp, 

A. Marong, T. Mbeya, S. Leigh, S. Poats. 

General information 

Ethnic group: Litnba 
Location: 30 km north of Makeni and 

2 km from Kamabai 
Population: 250 

No. Farmers: 25 

Cropping systems 

Swamps: 30% of cropped area. 

Rice in the rainy season. 
Cassava, sweet potatoes, 
vegetables, peppers and 
. groundnuts in the dry season. 
Boliland: 20% of cropped area. 

Rice, potatoes and cassava. 
Uplands: 50% of cropped area. 

Mixed cropping of rice with 
millet, Guinea corn, peppers, 


tomatoes, maize and sorghum. 
Also groundnuts and cassava. 

Animal traction history 

A village self-help project scheme commenced 
in 1976 and in 1978 Mrs. Sally Formen Kama- 
ra founded a women’s association, which now 
has 60 members. In 1983 group farming was 
started on 0.5 ha, and by 1986 this has ex¬ 
panded to 2 ha. The women’s association pur¬ 
chased a pair of oxen and a plow in 1983 with 
the help of the Canadian Universities Services 
Overseas (CUSO). The Work Oxen Project 
provided training for the oxen and the hand¬ 
lers who were girls from the women’s associ¬ 
ation. During 1986 4 ha have been plowed for 
the association, as well as some private hire 
work. Projections indicate that the association 
will soon require three further sets of animals 
and an ox cart. 

General observations 

The group experienced a unique visit to an all- 
women association. About 20-30 women are 


Demonstration of weeding upland rice at K 
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Girl demonstrates facing yoke at Kasasie 


active in the project, the aims of which are to 
provide rice seed for other village farms, to 
furnish food in case of shortages and to gener¬ 
ate additional income from sale of surplus 
crops. The village women also produced handi¬ 
crafts which were marketed in an outlet in 
Freetown to earn additional revenue for vil¬ 
lage needs. The founder of the group had con¬ 
tacted the Work Oxen Project after its sym¬ 
bolic sign had attracted her attention. CUSO 
paid for the group’s first pair of work oxen and 
a Pecotool plow, with attachments. 

Successes or positive lessons 

The Kasasie association had successfully in¬ 
volved women in animal traction. Despite 
some problems, two girls provided an im¬ 
pressive demonstration of plowing, weeding 
and groundnut lifting using a young and un¬ 
familiar set of animals that had been borrowed 
for the occasion. Other positive factors ob¬ 
served were easy access to a nearby market; the 


strong and dynamic leadership of Mrs. Kamara 
who seemed to motivate people and inspire a 
village spirit; the incentive programme for vil¬ 
lage women who worked on the group farm 
which involved being given rice seed for use on 
individual farms, for which a small interest 
payment was charged; and an interest in train¬ 
ing more women to use oxen. These factors 
have ted to such successes as the establishment 
and operation of a group farm by women and 
of getting women involved in the use of draft 
animal power. The group has made effective 
use of the Work Oxen Project by calling on it 
for training oxen and operators, and seeking 
advice on implement use and animal health. 
The farm with its many crops (seed rice, millet, 
sorghum, sweet potatoes, peppers, tomatoes, 
groundnuts and maize) was a good example of 
the diversification and intensification of crop¬ 
ping and an ideal setting for using animal trac¬ 
tion technology. 

Failures or negative lessons 

One of the major problems identified was ani¬ 
mal health. One of the group’s oxen had re¬ 
cently died of disease and the other was suffer¬ 
ing from apparent parasitism. Consequently a 
pair of N’Dama were borrowed from neigh¬ 
bours to demonstrate swamp plowing, ground¬ 
nut lifting and the inter-row weeding of rice. 
The project was faced with acquiring one or 
two more oxen and there was an expressed 
desire to secure an additional three pairs as 
soon as resources permitted. 

There was a need for additional infrastructure 
in the village to complement the use of draft 
animals. Catile from surrounding herds often 
invaded the group’s farms resulting in damage 
and loss, and so a perimeter fence was one of 
the expressed needs. Also a partially built 
bridge just outside the village on the road to 
Kamabai and Makeni needed covering with 
wood to allow the possible use of an ox cart, 
one of the items desired by the village. 

As the dominating project founder provided 
almost single-handed leadership, there was 
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lack of any clear leader to follow Mrs. Karaara, 
and the team considered that in the long term 
this might lead to problems. 

There were doubts as to the suitability of the 
equipment being used. The changing of the at¬ 
tachments on the Pecotool seemed unnecess¬ 
arily complicated. Moreover the implement 
was heavy to lift over fences and heavy to work, 
especially for use by young women in swampy 
rice fields. 


Primary constraints 

Primary constraints included: 

- The present instability of the ox power sys¬ 
tem, due to its relatively new status, prob¬ 
lems of health care and the uncertainty of 
obtaining suitable replacement animals. 

- Uncertain economic viability of the group 
farm and its ability to continue to provide 
credit for the association members. 

- Yhe lack of availability of essential inputs 
such as drugs and fertilizer. 


• Inadequate infrastructure including roads, 
bridges and transportation. 

- Inadequate animal health services. 

- Limited choice of technological innovations, 
e.g. few suitable alternatives for equipment, 
crop varieties and cultivation practices. 

Possible solutions 

Most of the potential solutions lay with ex¬ 
panded and improved extension and support 
services. There was also a need to explore 
viable credit schemes. 

In the area of research the team observed that 
existing agronomic practices were not always 
compatible with animal draft technology and 
that studies should be conducted to help far¬ 
mers fit their practices to animal power inter¬ 
ventions. Also there was the need to evaluate 
alternative implements and field cropping sys¬ 
tems related to animal draft technology. The 
team suggested that studies be undertaken on 
the suitability of the animal technology for 
women, including factors such as the appropri¬ 
ateness of implements for use by women. 


The villagers of Kasasie provided the workshop participants with a colourful reception and with 
singing and music they crossed the small bridge en route to the field demonstrations. 
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Visiting group 

H. Corbel (Coordinator), 

P. Serafim (Rapporteur), 

L. Afantonou, A. Diallo, R. Imboden, 

P. Lekezime. 

General information 

Ethnic group: Limba 
Location: Mabole valley 

lkm from Kamabai 
Population: 250 
No. Farmers: 25 

Cropping systems 

Swamps: 30% of cropped area. 

Rice in rainy season. 

Cassava, sweet potatoes, 
onions, vegetables in dry 
season. 

Boliland: 5% of cropped area. 

Rice. 

Uplands: 65% of cropped area. 

Mixed cropping of i ice with 
maize, sorghum, cassava, 
Guinea corn, groundnuts and 
millet. 

Animal traction history 

The use of animal traction in the village 
started in 1984, when one farmer bought a pair 
of oxen and a Pecotool plow. In the current 
year (1986) the farmer plowed 2 ha of swamp 
with his oxen, with one plowing in March and 
a second in July. Unfortunately, one of the 
farmer’s qxen was recently stolen. However the 
village asked for a farmers’ association to be 
established, with financial assistance from 
French Cooperation, and as the farmer is a 
member of this association, he can continue to 
work with oxen. The 1986 demonstration trials 
operated by the farmer have included row 


planting and subsequent weeding of upland 
rice and groundnuts, and ridging for cassava 
production. 

General observations 

The small village was relatively affluent, an in¬ 
dication of which was that half of the houses 
had roofs with corrugated iron. The people ap¬ 
peared well fed and the children seemed 
healthy. There were surprisingly few sheep and 
goats in the village. The villagers themselves 
did not seem particularly interested in the 
demonstration of plowing, weeding and 
groundnut lifting and only people from the 
neighbouring village came. 

Successes or positive lessons 

The farmer who was the first and only ox- 
owner in the village was a blacksmith and car¬ 
penter. Thus, from the beginning, he should be 
capable of maintaining the animal-drawn 
equipment. It was felt that he could become a 
very good example. 

The animals appeared well nourished and in 
good health. TTiey were well trained and the 
operators appeared to have a good attitude to¬ 
wards the animals. 

The owner did not operate the oxen himself, 
rather his children did. The farmer considered 
that animal power reduced his dependence on 
hired labour and village work societies. 

Failures or negative lessons 

The Pecotool equipment seemed much too 
heavy (perhaps twice as heavy as necessary) for 
the work it was doing, particularly in the 
muddy, swampy conditions. This toolbar was 
designed for upland conditions. The toolbar 
did not have any lateral adjustment. The 
animals were too small for use with such 
equipment. 
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The weeding tines were not adequately ad¬ 
justable, front-to-back, to permit weeding in 
rice. The ducksfoot weeding sweeps were too 
small 

Fanners did not have access to some of the 
equipment being demonstrated, notably the 
weeding tines. 

The yoke had not been adequately refined for 
use with the animals, and had too many square 
corners. 

Crop performance was poor, despite a relative¬ 
ly good environment. Yields were far from 
their potential due tc lack of fertilizer, weed 
competition and lack of water control. 

The agronomic implications of animal power 
had been largely ignored by the Project and the 
farmer. The relationship between animal trac¬ 
tion and other agronomic technologies and 
possibilities seemed to have been totally ig¬ 
nored. The Project had provided no inputs 
other than those directly relating to animal 
traction. 

There was a lack of emphasis on production 
increases that might give the fanners the 
means to purchase the equipment they needed. 
Instead farmers were left almost at subsistence 
level and provided with equipment at an unre¬ 
alistic, subsidized cost. If fanners were to use 
animal traction in the long term they would 
have to be able to afford the full cost of equip¬ 
ment through increases in crop production. 

It was noted that most farm income came from 
tree crops, including tapping palm trees for 
palm wine and the sale of palm oil, palm ker¬ 
nels and oranges. Many of the trees had not 
even been planted so that the farmers were ba¬ 
sically gathering what was naturally available 
in the forest without any significant agricultu¬ 
ral efforts. This important economic activity 
was not linked commercially or psychologically 
with animal traction. 

Farmer training was based on limited oper¬ 
ations. As a result the farmers did not exploit 


the full multipurpose potential of the equip¬ 
ment and had little appreciation of the 
possible applications of the toolbar. 

Animal husbandry was not an integrated com¬ 
ponent of the farming system. Even small 
ruminants were not common, despite vastly 
under-exploited forage resources. It is possible 
that serious animal health problems may be 
implicated in this situation. 

Primary constraints 

The farmers lack vision of the possibilities of 
integrating their enterprises; for example the 
farmers talked of their problems, and not the 
implications of their problems in terms of the 
lost opportunities for production. There is 
therefore a lack of any concept of the improve¬ 
ments in productivity that might be possible 
with the introduction of animal traction. 

There is no coverage of the village by the ex¬ 
tension or veterinary services. 

Possible solutions 

It is recommended that the introduction of 
animal traction be looked at as a part of an in¬ 
tegrated production system and not as an end 
in itself. 

An integrated farming systems research pro¬ 
gramme is needed. This might include on-farm 
experiments, one set managed by researchers 
and the other managed by farmers, designed to 
establish an appropriate set of agronomic 
practices for use in an integrated farming sys¬ 
tem in which animal traction is used for crop 
production. Simultaneously and in association 
with this, a basic research and development ef¬ 
fort on appropriate animal traction equipment 
should be undertaken with emphasis on 
possible participation of local artisans in the 
fabrication and maintenance of equipment. 
Furthermore an investigation should be made 
into appropriate ways of organizing and train¬ 
ing the fanners once appropriate extension ad¬ 
vice becomes available. 
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Visiting group 

J. Koroma (Coordinator), 

M, Klaij (Rapporteur), 

S. Adeoye, E. Busquets, S. Hooke, 

M. Jambawai, I. Kabia, T. Turay. 

General Information 

Ethnic group: Limba and Temene 
Location: 30 km southeast of Makem 

Population: Over 1000 
No. Farmers: 30 

Cropping systems 

Swamps: 30% of cropped area. 

Rice in the rainy season. 

Sweet potatoes and vegetables 
in the dry season, 

Boliland: 5% of cropped area. 

Rice in the rainy season. 
Uplands: 65% of cropped area. 

Cassava, rice, maize, sweet 
potatoes, groundnuts, citrus, 
vegetables and oil palm Lees. 

Animal traction history 

A farmers’ association had been formed in 
1983 by school leavers and local farmers. The 
association’s leaders had heard of the Work 
Oxen Project and in 1985 several members of 
the association attended the Work Oxen Pro¬ 
ject’s National Plowing Competition at Karina 
and also visited Rolako. A request was put to 
the Peace Corps Small Project Scheme who 
donated a set of work oxen and Pecotocl im¬ 
plements. The association’s ox handlers were 
trained at Mapaki by staff of the Work Oxen 
Project based at Rolako. Since 1985 associ¬ 
ation members have used work oxen to culti¬ 
vate 3 ha for the members of the association 
plus 3.5 ha for other farmers. Members of the 
association are managing demonstration plots 


on which they have undertaken row-planting 
with a Super Eco seeder, inter-row weeding, 
groundnut lifting and ridging. 

General observations 

The group was received by the association’s 
leader who had developed an 8-ha area of fal¬ 
low land for demonstration purposes. A trac¬ 
tor had been used in initial cultivation to save 
time. Upland rice (Rok III variety) was inter¬ 
cropped with oil palm. An adjacent upland 
plot had been plowed using oxen and planted 
with pineapples. There were fields with im¬ 
proved cassava varieties and vegetable gardens 
with improved varieties of sweet potato. 

A plowing demonstration took place in one of 
the vegetable plots. The oxen were harnessed 
with a head yoke and pulled a Pecotool 6" 
plow. The soil was gravelly and there were 
some stumps which made plowing difficult. A 
tine-harrow having a wooden frame and iron 
spikes was also demonstrated. Near the village 
was the paddock erected for the oxen, com¬ 
plete with a compost pit. In the village a com¬ 
munal building was under construction, which 
was to be used as a seed store. A young cripple 
had been trained as a blacksmith, and was 
making machetes and knives. 

Successes or positive lessons 

There was dynamic leadership of the associ¬ 
ation by an extension worker who came from 
the village. He motivated the association to 
initiate group action, and caused farmers to 
adopt new practices by demonstrating, as op¬ 
posed to imposing , the techniques. There had 
been attempts at soil conservation, with the 
use of field bunds designed to control erosion. 
Improved planting techniques (using vine 
transplantation) had been adopted for sweet 
potatoes. Farmers appreciated the shorter dur¬ 
ation carsava and the increased food produc¬ 
tion. Th'jre was plenty of farmland available. 
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Plowing with the Pecotool plow at Mapaki 

Failures or negative lessons 

Several pests were mentioned during group 
discussions, including monkeys, rodents, birds 
and human thieves. Small biting flies 
(Stonioxys) were a problem and oxen refused 
to work in the presence of too many flies. The 
Pecotool plow and other equipment were too 
heavy for easy transport to the fields of other 
farmers. Chemical fertilizers were generally 
unavailable. 

Primary constraints 

Labour requirements for weeding and harvest¬ 
ing were the main constraints to using the 
large land area that was available. 

Possible solutions 

There was the need to strengthen the external 
supporting services, notably the veterinary ser¬ 


vices and services supplying inputs such as 
seeds and fertilizers. Improvements in animal 
husbandry were required, and farmers were 
testing the use of mineral oils and certain 
plants to control the flies. There was a need for 
improved transport to allow the provision of 
inputs and the collection and marketing of 
produce. 


Conclusions 

Further on-farm adaptive research is required 
wiih the active participation of farmers in 
order to understand the farming system and all 
its ramifications. This has already been well 
started and the required basis exists for a good 
understanding of the local system. The present 
aim is to generate economically viable low-cost 
(low-input) cropping techniques and in the cir¬ 
cumstances this seems very appropriate. 
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WARIDALA VILLAGE 


Visiting group 

Y. Schwartz (Coordinator), 

A. Faye (Rapporteur), 

K. Apetofia, R. Mungroop, R. Roosenberg, 

G. Le Thiec. 

General information 

Ethnic group: Mandingo 
Location: Mabole Valley, 

16 km from Kamabai 
Population: 300 

No. Farmers: 11 

Cropping systems 

Swamps: 50% of cropped area. 

Rice in rainy season. 

Sweet potatoes and cassava in 
the dry season in about one 
quarter of the swamps. 

Boliland: 35% of cropped area. 

Rice and millet. 

U plands: 15 % of cropped area. 

Mixed cropping of rice with 
sorghum, millet and 
groundnuts. Maize grown 
inside the village. 

Animal traction history 

Ox traction started in Waridala in the 1930s 
and during the Mabole Valley Ox Ploughing 
Scheme of the early 1950s several Ransome 
Victory plows were bought. Use of animal 
trauion persisted without any external sup¬ 
port, so that by the time the Work Oxen Pro¬ 
ject started at Njala Univerisity College in 
1980, there were still seven sets of oxen in 
regular use. These oxen were only used for 
plowing for rice production in a system that in¬ 
volved two plowings between May and August 
prior to broadcasting or transplanting. Early 
cooperation with the Work Oxen Project in¬ 


cluded the testing and evaluation of several 
plow designs, including a light plow made in 
Guinea and the Pecotool. In 1983 the Work 
Oxen Project set up a village association of 23 
members and provided one set of oxen, a Peco¬ 
tool toolbar (complete with 6" and 9" plows, 
weeder, ridger and groundnut lifter), a harrow, 
ox-cart and a Super Eco seeder. In 1986, 
French cooperation provided the association 
with a second set of oxen and a new Pecotool 
and triangular harrow. There are currently 11 
sets of oxen in Waridala, two pairs belonging 
to the association and eight belonging to indi¬ 
vidual fanners, including the chief. In the cur¬ 
rent year there have been farmer-operated 
demonstration plots evaluating techniques for 
row planting and inter-row weeding of upland 
rice, groundnuts and cowpeas. 

General observations 

Demonstrations were seen of swamp and boli¬ 
land plowing with a 9" Pecotool, planting mil¬ 
let in boliland with a Super Eco seeder, har¬ 
rowing with a zig-zag metal harrow, groundnut 
lifting, and ridging for cassava and sweet 
potatoes. 

Successes or positive lessons 

- Waridala appears a well-structured village 
with good social cohesion and a stable and 
coherent village hierarchy. The village asso¬ 
ciation for using draft animals is well or¬ 
ganized. 

- Farmers are very interested in animal trac¬ 
tion and ready to learn new ideas or tech¬ 
niques from the Work Oxen Project. 

- Plowing depth and land inversion are satis¬ 
factory. 

- The ox handlers performed well and the ani¬ 
mals were well trained. 

- Efforts had been made to improve animal 
husbandry, with clean compounds, daily 
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Plowing swamp using old Victory plow at Waridaia 


health checks, and attempts at the systematic 
use of traditional health practices and medi¬ 
cines. 

- Manure is made into compost and used for 
crop production. 

Failures or negative lessons 

- The village is highly structured in terms of 
traditional gender roles and women do not 
use work oxen. As a result it appeared that 
development of animal traction might fur¬ 
ther marginalize the women, and possibly 
also the children, who often have to look 
after the animals. 

- Yokes are not well designed or manufac¬ 
tured. They are not tightly attached to the 
horns, and this movement reduces the trac¬ 
tive power of the animals. 

- Pairs of oxen were used for seeding, whereas 
only a single animal is needed. 

- The plow has no provision for horizontal/lat¬ 
eral adjustment. The landside is not ad¬ 


justable. The wheel is hot of suitable design 
since the use of ball bearings should be 
avoided. The Anglebar plow (superseded by 
the Pecotool, but still in use) clogged easily 
due mainly to its low clearance and the rec¬ 
tangular shape of the plow support. The 
Pecotool weeding and groundnut lifting at¬ 
tachments are underutilized. 

The Super Eco seeder is not adapted to the 
prevailing humid soil conditions as it is easily 
clogged. 

The metal zig-zag harrow is too light and 
does not allow good harrowing. 

The farmers complained that the cost of 
spare parts is high. 

The Work Oxen Project is only supporting 
the animal traction aspect of farming, and 
farmers require other inputs as well. 

The commercial development of farming 
seems poor, since there is no cash crop. 
There is little demand for produce within the 
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village and no easy access to external mar¬ 
kets. 

External services, such as animal health or 
credit prevision are lacking. 

Farmers cited that they had difficulty in ob¬ 
taining oxen. 


Primary constraints 

The Work Oxen Project is working in “techno¬ 
logical isolation”. There are many agronomic 
and economic problems for which it cannot 
offer any solution. 

There is no marketing structure to encourage 
the commercial development of farming. 


Possible solutions 

- There is a need to adopt a more interdiscipli¬ 
nary and integrated approach to agricultural 
development. The Work Oxen Project 
should be less isolated and should coordinate 
its activities with other projects to ensure the 
farmers have access to a much wider range of 
services. 

- Marketing structures should be established 
as an incentive for crop production. 

- There should be further testing and adaption 
of the animal traction equipment. New de¬ 
signs, such as the UPROMA seeder from 
Togo, should be tested. 

- It might be useful to undertake trials using 
draft cows, in case this could be a solution to 
the problem of obtaining replacement 
animals. 


Weeding upland rice with Pecotool at Waridala 
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Demonstration of animal power gear systems at 
Rolako Ox Plow Centre 

by 


Jonas Koroma 

Background 

Two animal power gears were set up at the Ro¬ 
lako Ox Plow Centre during the months of Au¬ 
gust and September 1986, with financial and 
technical support of the German Appropriate 
Technology Exchange (GATE), a division of 
GTZ. These gears will serve the Work Oxen 
Project as equipment for demonstrations and 
tests. The current programme is also intended 
to determine the extent to which animal power 
gears can be introduced at village level. The 
Work Oxen Project (WOP) will carry out a re¬ 
search programme on it during the next few 
months. 


and Wulf Boie 2 

The gears have been built in the workshop of 
the Ox Plow Centre, although some parts, such 
as the chain drive and the machines driven by 
the gears (the rice huller, cereal mill and water 
pump), have been imported from Europe. 

Single purpose gear 

This system is used to drive a maize mill with a 
single ox. It is also planned to carry out trials 
using this gear system to drive a cassava grater, 
but this installation could not be finished be¬ 
fore the demonstration for the Networkshop. 

Several gears of this type have already been in¬ 
stalled at village level in Senegal and Burkina 


1 Sierra Leone Work Oxen Project 2 Projekt-Consult GmbH, on behalf of GATE/GTZ 
Demonstration of the single purpose gear used, as a maize mill 
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Demonstration of animal power gear systems at Rolako Ox Plow Centre 



Faso. In these countries the system is used to 
grind millet, and donkeys are used as draft ani¬ 
mals. The women who utilize the mill usually 
use their private donkeys and operate the mills 
themselves. 

The working principle is as follows. A draft 
animal moves the frame around a circular wall 
built of bricks. This brings into motion the car 
wheel that is supported by the wall. This 
wheel, in turn, drives the mill by means of a 
chain drive. 

The main advantages of this gear are its com¬ 
paratively low cost and its simple design. On 
the basis of current prices, the locally pur¬ 
chased materials to construct the unit cost 
about US$ 450, and the mill, imported from 
Europe, costs about US$ 250. 

The output of the mill has been calculated at 
about 14 kg maize per hour when two grinding 
operations are carried out (the first grinding 


produces a rough milling while the second is 
more fine). As the machine is still undergoing 
tests and research, the final output rates are 
not yet known. The output of the mills in¬ 
stalled in Senegal and Burkina Faso range be¬ 
tween 10 and 15 kgh' 1 . 

Multipurpose animal power gear 

The installed multipurpose animal-powered 
gear system is a prototype being tested for the 
first time in an African country. The system is 
designed as a multipurpose drive for different 
machines that require a relatively high rota¬ 
tional speed, and it provides an output of up to 
500-600 revolutions per minute (rpm). The 
gear is intended to drive various crop process¬ 
ing machines, including a rice huller, cereal 
mill, cassava grater and oil press. The system is 
currently driving both a rice huller and a water 
pump. The present price is relatively high 
(US$1500) and the main tasks for further de- 
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Multipurpose animal-powered gear being demonstrated at Rolako 


The output of the rice huller depends on sev- 
eral parameters including the adjustment of 
the huller blade and its outlet, the number of 
revolutions per minute, the variety of the rice 
beihg milled, the moisture content of the rice, 
whether the rice is parboiled or not and the 
temperament of the animals. During the first 
tests with parboiled rice, the output was about 
15 kgh' 1 . There were hardly any broken rice 
grains among the milled rice, and the recovery 
rate was good at about 80%. During the dem¬ 
onstration, non-parboiled rice was milled, 
which gave a higher output rate but a lower re¬ 
covery rate. During the coming year the Work 
Oxen Project will carry out a research pro¬ 
gramme to establish the influence of various 
parameters on the quantity and quality of rice 
milled and to evaluate the acceptability of the 
product to consumers. 


velopment are to decrease the overall cost and 
to increase the output of the rice huller. 

This system works upon the principle of fric¬ 
tion. A large wheel made from U-channel steel 
is turned by a pair of yoked animals. This 
drives a small friction wheel with a rubber sur¬ 
face from a car tyre. The friction wheel, in 
turn, drives a shaft leading to the machines. 
The shaft drives the machine by means of a 
simple flat belt drive. The change from one 
machine to another can be done by changing 
the flat belt. 

The water pump that is driven by the gear sys¬ 
tem is designed to provide Rolako station with 
water for domestic purposes. The pump is able 
to lift the water at the rate of about 2 m 3 h' 1 , 
through a 120-m pipe, to a total height of 
about 16 m. 
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Title photograph (opposite) 

Networkshop group discussing animal traction research and evaluation methodologies 
(Photo: Ministry of Agriculture, Natural Resources and Forestry, Freetown) 
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GROUP DISCUSSIONS 


Soil conservation and tillage: the role of animal 
traction in establishing permanent cropping systems 


Group chairman: R. Mungroop 

Rapporteur M. Klaij 

Group participants: A, Conteh, M. Forster, 

H Freeman, R. Gilford, M. Jambawai, 

S, Jarju, N. Jezzard, A. Kamara, B. Mansaray. 

General 

The subject is wide and site-specific but gener¬ 
alizations can be made. Developing bush into 
permanent cultivation systems involves soil 
and water conservation considerations at all 
stages of the process. The golden rule of soil 
conservation is to keep maximum soil cover, 
both in terms of time and space. Erosion starts 
with the impact of individual raindrops. These 
disperse yril particles which then block the 
larger pores in the soil, so that infiltration 
rates are reduced considerably. 

There will be times where crop cover is mini¬ 
mal or absent and the extent to which this hap¬ 
pens depends on the cropping systems and the 
technology level used. It is then that land for¬ 
mation and proper tillage methods play a de¬ 
cisive role in conserving soils. Environmental 
conditions vary greatly and each site will need 
a specific set of cultural measures to be taken. 
Soil management, soil tillage and cropping sys¬ 
tems are interrelated and all together serve 
one aim: economic production whilst main¬ 
taining the productive potential of the re¬ 
source base. Animal traction and appropriate 
implements can be employed for several soil 
conservation measures. 


lead to irreparable damage due to soil erosion. 
Brushing, felling, burning, desturaping *nd 
raking have to be done. There is some poten¬ 
tial for using animal power in conjunction with 
ropes and puHeys to assist with the felling and 
logging of trees during land clearance. There is 
greater potential for using animals for raking 
up of residues, an operation performed during 
the establishment of the farm of the ICRISAT 
Sahelian Centre in Niger. 

Land formation 

Terracing, levelling, bunding, and contour til¬ 
lage were discussed. The diversity of ecological 
zones, slope, slope length, and the envisaged 
cropping technology determine which land for¬ 
mation type to apply. Very clearly there is 
great potential for use of animal traction and 
equipment to reduce the drudgery of hand la¬ 
bour in moving soil. Animal-drawn scoops, le¬ 
vellers, bundformers and an vast range of til¬ 
lage equipment are currently being used in 
many parts of the world, and this is an area 
where animals can be used most effectively. 

Cropping system 

Maximum crop cover, in terms of time and 
space, can often be best achieved by mixed 
cropping. Intercropping and alley cropping 
have potential in farming systems using draft 
animal power. Cover crops can also be estab¬ 
lished using animal traction. 


Land clearing Conservation tillage 

The slash and burning method of clearing Conservation tillage is based on the central 

small areas is relatively safe compared to the theme of keeping the soil in place so that it is 

mechanized clearing. In the latter system, the not moved by wind or water. Crop cover and 

heavy equipment used can compact the soil use of crop residues are important in achieving 

over large areas. Infiltration capacity is then this. Animal traction has great potential not 

reduced and root growth is affected, which can only because it substitutes hand labour but 
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also because many operations can be accom¬ 
plished more quickly and therefore with 
greater timeliness. The ways and means to 
achieve this are again site-specific, and depend 
on cropping systems. Techniques for using ani¬ 
mal traction and equipment need to be 
adapted to the cropping system, and vice versa . 
The cropping practices discussed included 
sowing, weeding and crop protection. Weeding 
deserves particular attention. Expansion of the 
sown area (associated with animal traction) 
leads to severe labour bottlenecks at weeding, 
particularly for the women, on whom this wor¬ 
kload generally falls. Consequently weeding is 
often insufficient and untimely, and this results 
in considerable reductions in crop yields, com¬ 
pared with the potential yields. Proper combi¬ 
nations of tillage methods, row spacings and 
weeding equipment need to be selected. Weed 
control requires year-round effort to ensure 
that noxious weeds are not allowed to shed 
seed, as this leads to a build-up in weed popu¬ 
lations over the years. 

The option to use chemicals for crop protec¬ 
tion is mainly important for (so-called) cash 
crops, such as cotton, groundnuts, cowpeas 
and some plantation crops. The use of animal 
traction for applying such chemicals appears 
limited. 


Research needs and 
recommendations 

- Much information is available on animal 
traction techniques and equipment, but most 
of this is found in various publications pro¬ 
duced by international institutions and donor 
agencies. Several of these publications need 
updating and all need a wider circulation by 
the international community. 

- Adaptive research, which is site-specific, 
needs to be done at a national level. Such re¬ 
search must involve the target group, in 
other word those farmers who are the end- 
users of the system. 


- Local training programmes exist, but they 
may need to be expanded and intensified. 

- Workshops, such as this networkshop or 
ICRISAT roving workshops, provide an ex¬ 
cellent way of exchanging information on a 
personal basis, and this can often lead to fur¬ 
ther collaboration and joint action. 

Discussion points 

Many questions and comments expressed the 
concern and belief that tillage invariably leads 
to soil erosion and degradation, particularly 
tillage in dry soils. It was felt that tillage using 
animal traction may lead to soil degradation, 
but that with the careful selection of conserva¬ 
tion tillage methods, soil productivity can be 
maintained at high production levels. The ac¬ 
tual methods to use depend on each site and 
points to consider include the rainfall amount 
and intensity, the soil type, slope and the crop¬ 
ping system. 

The subject of tied ridging was raised. Re¬ 
search trials had shown that in the semi-arid 
areas tied ridging can raise yields. Tied ridging 
is labour-intensive, but animals can be used ef¬ 
fectively. Research on equipment and tech¬ 
niques for animal-powered ridging tying was 
being undertaken by ICRISAT and IITA/SAF- 
GRAD, but it was too early to say whether the 
fanners would feel the enhanced yields would 
justify the extra work required to achieve 
them. 

There were questions about terracing. While 
some participants thought it to be too labour- 
intensive for many applications, others 
thought that this problem could be overcome 
using animal power and appropriate imple¬ 
ments. 

It was noted that soil conservation techniques 
such as terracing and bunding often require 
considerable farmer cooperation. Examples of 
communal cooperation for terrace construc¬ 
tion in Latin America were cited, as were the 
watershed committees formed in The Gambia. 
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The significant social implications of such co¬ 
operation were noted. 

The need for integrating agriculture with ani¬ 
mal husbandry was discussed in relation to the 
common observation that animals are often 
weakest at the time they have to perform most 
work. It was thought that, by planting forage 
plants or trees on slopes or areas likely to 
erode, fanners can both conserve their land 
and improve the condition of their animals. 


The problem of destumping was raised, and it 
was wondered whether chemicals could be ef¬ 
fectively used to speed up the decomposition 
of roots. 

It was concluded that emphasis in research and 
extension should be on means of avoiding ero¬ 
sion, as prevention was both cheaper and ea¬ 
sier than the measures needed to cure eroded 
landscapes. 
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The selection and development of 
animal-drawn equipment 


Group chairman: G. Le Thiec 

Rapporteur: , R. K. Bansal 

Group participants: L. Afantonou, W. Boie, 
E. Busquets, A. Diallo, S. Harouna, S. Hooke, 
R. Imboden, E. Koroma. 


Context 

Animal-drawn, implements cannot be con¬ 
sidered in isolation from crop production sys¬ 
tems. For any particular region, crop or soil 
type it is essential to take into account oper¬ 
ational requirements for agronomic and soil 
management practices. 

Use of available designs 

When selecting implements for testing, the 
potential of implements currently used by far¬ 
mers should be evaluated. Only if locally avail¬ 
able equipment fails to meet the needs, should 
new designs be introduced. 


Evaluation of simple equipment 

It is desirable to study the potential in West 
Africa for the simple wooden implements 
widely used in Ethiopia and southern Asia. 
They are made largely from wood, and could 
be made and maintained at low cost by local 
artisans with little upgrading of existing skills 
and facilities. 


Use of wooden implements 

While some group members favoured the de¬ 
velopment of wooden implements in West 
Africa, others felt that this would put further 
deforestation pressure on the precarious eco¬ 
logical balance of the Sahel. 


A checklist of equipment 
selection, criteria 

- Available animals (species/breed, 
size/wei;ht, pulling capacity). 

- Soil .ype. 

- Existing farming practices and cropping sys¬ 
tems. 

- Typical farm size. 

- Equipment ownership patterns (individ- 
ual/collective). 

• Range of operations required and potential 
use of equipment during the season/year. 

- Technical level of intended users and 
possible needs for training. 

- Existing equipment. 

- Existing manufacturing techniques used by 
local artisans or workshops. 

- Possibilities for further developments (e.g. 
other parts/attachments) to achieve greater 
working capacity and additional applications. 

- Financial conditions of farmers (yields, cash 
flows, profitability, credit worthiness, finan¬ 
cial management abilities). 

- Possibilities for renting out equipment to 
generate additional farmer income. 

- Cost and availability of raw materials for fab¬ 
rication. 

Methodological stages for 
testing, evaluating and 
promoting equipment 

1. Identification of needs: study of the farm¬ 
ing system in which equipment will be 
used, and context of Work for which it will 
be selected or developed. 

■ 2. Operational requirements: definition of 
exactly what the equipment is required to 
do. 
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3. Specifications: clear listing of weight, draft, 
size, working width (requirements, limits), 
affordable costs, technical level of users, 
maintenance requirements, working life. 

4. Study of options: review of available equip¬ 
ment (locally or from other countries) that 
meets specified requirements. If none 
available development of new prototype or 
adaptation. 

5. On-station testing and evaluation of se¬ 
lected design. 

6. On-farm testing and evaluation with far¬ 
mers. 

7. Standardization of appropriate design, 
with formal drawings. 

8. Small batch production and distribution to 
farmers. 

9. Further on-farm evaluation with fanners 
to establish durability and suitability. 

10. Economic studies and assessment. 

11. Large scale production and extension. 

In recognition of the diversity, of conditions 
this checklist was made general to allow wide¬ 
spread applicability in different regions and 
countries. The pattern can be made more spe¬ 
cific as details become known, and networking 
activities are implemented. 

Networking initiatives 

Synthesis and exchange of technical informa¬ 
tion. There is a need for greater information 
exchange. One practical way of achieving this 
would be to synthesize existing knowledge on 
different forms of equipment used in various 
countries and make it available to researchers 
and manufacturers in cooperating countries. 
This work might be carried out by consultants 
who could visit different countries to gather 
information on technical specifications, test 
results, conditions of use (soils, agronomic 
conditions), potential for further improve¬ 
ments and the costs of equipment available 
within West Africa. 


Once this information is available and has 
been circulated to national research and devel¬ 
opment programmes and manufacturers in 
each country, these organizations will be in a 
position to assess their own requirements and 
specific requests for network cooperation are 
likely to emerge. 

A regional meeting of experts involved in farm 
equipment development and representatives of 
manufacturers would promote linkages, and its 
organization should be considered as a specific 
networking activity. 

Discussion points 

Experience of the Asian Regional Network on 
Agricultural Machinery {RNAM) was cited in¬ 
dicating that initially there had been great in¬ 
terest in prototype exchanges between the 
countries. However it became apparent that 
most prototypes were simply the result of on- 
station development that had little relevance 
to the farmers. Thus it became network policy 
only to exchange equipment designs that had 
been proven by farmer use, that were being 
commercially manufactured and which farmers 
were buying. It was also noted that it was often 
more instructive to arrange professional visits 
to a country with a potentially useful design, 
rather than send out an implement which 
might be received without knowledge of its 
background and context. 

The fact that most West African countries 
have their own factories was noted and the 
importance of developing complementarity 
and cooperation was considered a vital and 
necessary network initiative. This could start 
with a regional meeting of manufacturers and 
agricultural professionals. 

There was no consensus reached on the 
relative advantages and disadvantages of wood 
implements. While wood was not always read¬ 
ily available or cheap in the Sahel, the ability 
of wooden implements to be made and main¬ 
tained by village artisans in Ethiopia and Asia 
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indicated potential durability and sustaina¬ 
bility. 

There was sqcn to be a need to strike a balance 
between the “engineer’’-orientated approach 
that good designs 'can be produced and per¬ 
fected on-station and the approach of “the 
farmer knows best”. The former can lead to 
the production of technically good but econ¬ 
omically or socially inappropriate designs, 
while the latter neglects the historically proven 
importance of persuasion and even salesman¬ 


ship in the promotion of innovations. The 
value of private sector initiatives in designing 
and promoting equipment was stressed. How¬ 
ever it was recognized that for reasons of social 
and political balance, rural development initia¬ 
tives such as animal traction equipment devel¬ 
opment could not be left entirely to the private 
sector. The exact relationship between exten¬ 
sion workers, government research stations 
and the private sector in terms of equipment 
promotion and subsidies could be a matter of 
sensitivity and controversy. 
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Animal management and health 


Group chairman: K. Apetofia 

Rapporteur: S. Ravindran 

Group participants: W. McKinlay, 

S. Adeoye, A. Mansaray, M. Sesay, A. Kamara. 

Introduction 

It was the general feeling of the group that al¬ 
though the animal is, by definition, the key 
component of animal traction research and ex¬ 
tension programmes, it is usually given very 
little importance. In general there is more em¬ 
phasis on equipment, agronomic practices or 
socio-economic factors than on the animals 
themselves. This is probably due to the small 
number of veterinarians or animal scientists 
associated with such programmes. 

The methodology adopted by the work group 
was to first identify some of the problems 
relating to animal management and health. 
Then some possible solutions, both at village 
and national level, were discussed. Finally 
some research priorities and needs for im¬ 
proved documentation and communication 
were identified. 

Identification of animal health 
and management problems 

The group noted that some of the major dis¬ 
eases of draft animals known to occur in West 
Africa were rinderpest, contagious bovine 
pleuropneumonia, black quarter, trypanoso¬ 
miasis, external and internal parasites, footrot 
and deficiency diseases caused by nutritional 
shortages of key minerals. Although most of 
these diseases are common to other ruminants 
in West Africa it was considered that draft ani¬ 
mals might be particularly at risk. This was be¬ 
cause it was assumed that work stress may in¬ 
terfere with the immune system of draft ani¬ 
mals, so that disease prevention and control 
for work animals are vital. 


In most countries, animal traction projects em¬ 
phasize the spread of work oxen technology to 
farmers without due consideration of the dis¬ 
ease situation or the availability and quality of 
feeds and fodder in the prevailing farming sys¬ 
tems. The manpower of the animal traction 
projects, especially at the senior technical 
level, is also grossly inadequate to monitor and 
service the needs of farmers relating to animal 
health and management. 

The group highlighted the weak linkages be¬ 
tween animal traction projects, veterinary de¬ 
partments and those concerned with extension 
in the field of animal husbandry. This in the 
past has resulted in the poor management of 
draft animals at village level, resulting in low 
work output and even deaths. It was noted that 
vaccinations against contagious and commu¬ 
nicable diseases were often not practised on a 
regular basis due to shortages of supplies, and 
this could have catastrophic results. 

Possible solutions at village ievel 

The group felt that most of the problems in 
animal health originate from the poor sanitary 
conditions under which most cattle are main¬ 
tained overnight. Therefore there is a need to 
improve the sanitary practices, especially the 
removal of animal dung or bedding on a daily 
basis, in order to reduce the populations of 
flies. The dung so removed can be utilized for 
making compost, and this is an area requiring 
extension advice and farmer training. 

Local remedies at present used by farmers for 
controlling fly attack include the application of 
vegetable and mineral oils on the skin. These 
appear to give varying results. The use of a 
mixture of salt and wood ash in water as a 
remedy for ticks has been in existence in vil¬ 
lages now for a long time. In the absence of ve¬ 
terinary services offering alternative solutions 
which are affordable by the farmers, the use of 
such local remedies may be encouraged. 
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The mineral deficiencies noticed among the 
work oxen in the region might be reduced if le¬ 
guminous plants were to be intercropped in 
areas where animals graze. Provision of crop 
residues like groundnut hay and other legumi¬ 
nous hays can provide specific minerals as well 
as improve the overall nutritional status of the 
work animals. However the provision of 
mineral licks may be a superior solution, espe¬ 
cially in areas of high deficiency. 

Some solutions at national level 

Before the utilization of animal traction tech¬ 
nology is intensified it would seem advisable to 
conduct disease surveys to identify potential 
constraints. In those West African countries 
where this has not been carried out, special 
emphasis should be placed on defining the 
importance of trypanosomiasis and its vector 
the tsetse fly. In tsetse-infested areas, it is rec¬ 
ommended that only trypanotolerant cattle 
should be promoted by animal traction pro¬ 
grammes. 

The veterinary laboratory facilities existing in 
most of West Africa are inadequate. It is there¬ 
fore advisable to set up small veterinary diag¬ 
nostic facilities in association with animal trac¬ 
tion programmes, in order to diagnose and 
treat the diseases that are of special import¬ 
ance to draft animals. Where there is not al¬ 
ready a major contribution from animal scien¬ 
tists, animal traction projects may need more 
technical supervision and guidance from spe¬ 
cialists in animal health and management. 
Animal traction projects should be Upgraded 
into permanent divisions or departments with¬ 
in the relevant agriculture ministry, to ensure 
long-term commitment to animal traction. 

Tethering systems of animal grazing can be 
practised in villages to prevent crop destruc¬ 
tion, but these are only really satisfactory if 
they involve improved pastures. Therefore im¬ 
provements in the status and management of 
communal (or private) pasture land should be 
given priority within national animal traction 
programmes. 


The use of cows for draft work in villages 
should be encouraged as it may become an im¬ 
portant solution to the problem of obtaining 
and replacing animals for traction. However 
this should only be recommended for areas 
where good husbandry and management sys¬ 
tems already exist. 

Farmer instruction relating to animal traction 
should not simply deal with animal training 
and the use of equipment. The husbandry and 
management of work animals should be more 
strongly emphasized. 

Research needs 

- The nutritional requirement of work ani¬ 
mals, both males and females, for varying le¬ 
vels of work output and in both tsetse-in¬ 
fested and tsetse-free zones is a subject of 
top research priority, 

- Research on the utilization of cows as draft 
animals should be intensified. 

- Quantitative and qualitative research on car¬ 
case and meat characteristics of draft animals 
may be necessary, since an increasing propor¬ 
tion of the beef consumed in West Africa is 
likely to originate from draft animals. 

- Investigations into the usage of local 
remedies and indigenous herbal medicines 
for working animals should be continued. 

Documentation and 
communication 

An animal traction network should assist na¬ 
tional programmes by identifying all current 
research programmes in the region that ar? in¬ 
volved with work relating to draft animals. A 
directory and bibliography relating to current 
and past draft animal research in West Africa 
should be produced and circulated by the Net¬ 
work committee. 

To facilitate the exchange of information and 
ensure requests for information reach appro¬ 
priate people, points of contact should be 
defined or established in every country (or 
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even within provinces, districts or projects if 
their size and activities warrant this). 

Subject matter specialists working on animal 
traction should participate in exchange visits 
. ith their colleagues in the region, to facilitate 
the exchange of ideas, information and experi¬ 
ences. 

There is a need for a quarterly or biannual 
newsletter to be published covering all aspects 
of animal traction in the Network area. 


Discussion points 

It was noted that there was very little informa¬ 
tion available on the use of donkeys or mules. 
Donkeys could be particularly important for 
assisting women in their work. This was an 
area requiring research and information ex¬ 
change. 

The disease problems of moving animals from 
one area to another were stressed. Examples 
were cited from Sierra Leone, Burkina Faso 
and Senegal of disease problems that followed 
the purchase of animals from other areas. 


The need for simple methods of improving the 
nutrition and health status of animals was 
stressed. Crop residues seemed particularly ap¬ 
propriate. The importance of small quantities 
of nitrogen was noted, and this could come 
from legumes or even from urea, which is rela¬ 
tively cheap and available. Work by ILCA 
Nigeria on alley cropping and the development 
of forage banks was cited. 

Some details were given of ILCA’s work on the 
nutrition of draft animals in Ethiopia. In vari¬ 
ous trials it was noted that the smaller, local 
cattle needed less water, had a greater ability 
to digest local pasture and had fewer health 
problems than the larger crossbred animals. In 
general working animals could not eat enough 
poor quality diet (such as that of local pas¬ 
tures) to replace their energy requirements 
and so lost weight. Wherever practical, work 
animals should be brought into condition be¬ 
fore the time they are required to work, to 
allow such weight loss from a position of 
strength. However, in one trial working ani¬ 
mals continued to work well for several 
months, despite losing weight, indicating that 
cattle can be very resilient in the face of poor 
nutrition. 
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Research and evaluation methodologies 
for animal traction programmes 


Group chairman: S. Reddy 

Rapporteur P. Serafim 

Group participants: A. Berth6, A. Gedeo, 

A. Faye, J. Jindia, B. Kami, D. Kemp, B. Kehr, 
A. Marong, J. Oxley, D. Phillip, D. Sarr. 


General 

Both research and evaluation studies relating 
to animal traction need a comprehensive ap¬ 
proach to the whole fanning system. Farming 
systems involve many interacting components 
and therefore require some form of global 
view and overall analysis. 

There is a .need to study and measure the im¬ 
pact of animal traction technology. One clear, 
overall measure seems to be the rate of adop¬ 
tion of a technology. 

While economics are clearly important, there 
is a danger when too much emphasis is placed 
on economic issues at the expense of social ef¬ 
fects. There should be some means of assessing 
social values such as prestige and status, which 
have a large influence on determining what 
technology is purchased. Oversimplified input- 
output statements should be avoided; for 
example, it is inappropriate to make generali¬ 
zations concerning the ratio of oxen to land 
area, unless the crops and the intensity of 
cropping are clearly specified. 

There is a need for some standardization of 
methodology; for example certain defined cat¬ 
egories of measurements or data collection 
should be adopted by different, research pro¬ 
grammes to facilitate cooperation between 
programmes. Such common data sets could 
arise from group reviews of the results of vari¬ 
ous existing methodologies. 


Recommendations 

1. Guidelines for the comprehensive analysis 
of animal traction information based on 
fanning system strategies need to be de¬ 
veloped. Within this context the use of 
common data sets should be encouraged. 

2. Experimental treatments should be ar¬ 
ranged to ascertain the relative perfor¬ 
mance of animal traction practices with 
other agronomic interventions, and par¬ 
ticular importance should be placed on de¬ 
fining and measuring the interactions be¬ 
tween the various components. 

3. At all level of experimentation, and in every 
year of an animal traction research pro¬ 
gramme, representative sub-sets of ex¬ 
perimental treatments should be per¬ 
formed: 

- on-station at an operation level 

- on-station at a disciplinary level 

- on-farm, researcher managed 
on-farm, farmer managed 

Thus on-station research should be repli¬ 
cated on typical farmers* fields at an early 
stage. 

4. When planning or evaluating research, it is 
important to take into consideration the 
long learning periods associated with 
farmer adoption of animal traction 
technologies. Slow initial uptake does not 
necessarily mean that a technology is inap¬ 
propriate. 

5. Methodologies and research activities 
should be discussed and reviewed by col¬ 
leagues in several disciplines. Such group 
reviews should be regarded as an import¬ 
ant component of animal traction work¬ 
shops, and should enhance the quality of 
research activities within the countries of 
the animal traction network. Such cooper¬ 
ation should lead to the development of a 
more professional approach to animal 
traction research. 
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Discussion points 

Animal traction research must be orientated 
towards the farmers, and be appropriate to the 
farming systems. Farmers 1 ideas should be 
sought out, but this should not be taken to 
imply that all innovative ideas have to origin¬ 
ate from the farmers themselves. 

It is particularly important that research be 
carried out at the same time on-farm and on- 
station. Many animal traction research pro¬ 
grammes have presented technology to the far¬ 
mers only after several years of on-station de¬ 
velopment, and have been disappointed be¬ 
cause technology proved inappropriate to the 
different conditions and practices of the far¬ 
mers’ fields. Similarly on-station replications 
may help in the interpretation of on-farm trial 
results. 

More work is needed on methodologies for 
socio-economic studies. It might be useful if 
the Network could assist in the preparation of 
guidelines for such studies. 


While stand vdized data sets may be desirable, 
there is a danger in attempting to standardize, 
since local conditions are so variable that com¬ 
parisons may become meaningless. Even with¬ 
in countries, an economic index such as the 
opportunity cost of a person's time varies 
enormously between locations and seasons, 
and between different gender and age groups. 
While there is much to be gained from infor¬ 
mation exchange between countries, it may be , 
dangerous to try to make direct comparisons 
of the data from different locations. 


Research and evaluation studies should take 
more note of the needs of development plan¬ 
ners. This may mean the scope of the work, or 
simply its reporting, may have to be broadened 
to allow it to be more effectively used in deter¬ 
mining national policies. While farmers are 
the ultimate end-users of research results, it is 
development planners that determine the 
policies that greatly influence whether or not a 
technology succeeds. 
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Group chairman: P. Allagnat 

Rapporteur: S. Jutzi 

Group participants: F. Ndiamg, S. Poats, 

M. Sangar6, Y. Schwartz. 

Low profitability 

In general animal traction is insufficiently 
profitable to justify commercially orientated 
loans from banks and projects. The relation* 
ship between the costs of the inputs (equip¬ 
ment and animals) and those of the outputs 
(crop produce for sale) is usually unfavourable 
from the point of view of the farmer. Possible 
remedies for this problem include: 

- Lower the price of inonts required to start 
animal traction. 

- Increase the prices paid foi farm produce. 

- Modify the conditions governing loans, per¬ 
haps with credit subsidies. 

- Improve farmer training to ensure farmers 
master the technology quickly and so gain 
full benefits from animal traction from the 
first year. 

Cash-crop orientation 

Since the input costs of animal traction are 
high, relative to the outputs, animal traction 
generally has to be promoted in connection 
with the more profitable “cash crops”. This 
can lead to an economically acceptable balance 
of inputs and outputs, but one usua’fy based 
on relatively high-cost inputs and outputs. An 
equilibrium based on a lower level of inputs 
would often be preferable. In order to achieve 
this, programmes might: 

- Analyse the relative importance of the tech- 
‘nical qualities of implements and the need 
for low costs, 

- Clearly define the maximum cost of equip¬ 
ment that would be appropriate to the target 
groups. If high cost equipment does not ap¬ 
pear to be economically feasible, then afford¬ 


able implements should be promoted, even if 
they have a lower technical specification than 
more expensive alternatives. 

- Define development strategies based on the 
low cost implements suitable for low-input, 
low-output farming systems, in order that the 
technology is not restricted to richer farmers. 

Credit systems 

Credit systems are seldom adapted to the 
needs of animal traction farmers. The adop¬ 
tion of animal traction is a long-term invest¬ 
ment, which is often only profitable if the costs 
are spread over many years. This implies: 

- Credit conditions relating to animal traction 
must be appropriate to the technology. This 
may imply longer periods before the first re¬ 
payment is due, and longer overall loan peri¬ 
ods than other loans. To allow this, interest 
rates may need to be subsidized. 

- Alternative systems to allow farmers to ob¬ 
tain credit may be necessary. For example in¬ 
stead of concentrating on individual loans, 
credit might be provided to associations of 
farmers. 

Extensification 

The adoption of animal traction tends to lead 
to extensification, i.e. the cultivation of larger 
areas of land, rather than leading to the more 
intensive use of existing land. Insufficient at¬ 
tention has been given to techniques that can 
lead to more intensive production systems. 
This implies: 

- Options for intensifying production with ani¬ 
mal traction should be studied to determine 
the most profitable systems. This may re¬ 
quire linear programming techniques. 

- There should be promotion of operations 
and techniques (such as weeding) that en¬ 
courage intensification of cropping, and not 
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simply operations (such as plowing) that may 
only lead to the extensification of the farms. 

Multipurpose implements 

Multipurpose implements ‘hat are expensive 
have often been promoted, but the utilization 
of the multipurpose functions has been disap¬ 
pointing. Most have only been used for pri¬ 
mary cultivation, and single purpose imple¬ 
ments for this are cheaper and simpler. Far¬ 
mers have thus often had to repay large loans 
for multipurpose equipment even though the 
relatively high price of these has not been jus¬ 
tified by the operations actually performed. 
This suggests: 

- More emphasis should be placed on equip¬ 
ment that is cheap and simple, even if this 
implies single purpose implements. 

- Where multipurpose implements have been 
promoted, more emphasis should be placed 
on farmer training to stimulate the multipur¬ 
pose use of the implements. 

Animal traction as an element in 
the farming system 

Frequently, insufficient attention is given to 
the fact that animal traction is only one ele¬ 
ment among many within complex farming sys¬ 
tems. The different elements are mutually de¬ 
pendent on each other, and the interactions 
need to be fully appreciated. The implications 
of this are: 

- Animal traction activities should be coordi¬ 
nated with other development initiatives in 
an integrated, multidisciplinary way. 

- In-depth, multidisciplinary surveys with a 
socio-economic component should be car¬ 
ried out prior to, and during, animal traction 
development initiatives. Such base-line sur¬ 
veys are essential to ensure the development 
programme is appropriate and orientated to 
the farming system, and, by continuing such 
surveys, feedback can be obtained as to the 


impact of the programme on all aspects of 
the farming system. 

Non-economic factors 
influencing animal traction 

The acceptance and adoption of animal trac¬ 
tion do not only depend on economic factors. 
Social considerations such as enhanced (or 
diminished) status, traditional gender roles, or 
changes in the drudgery connected with work 
can all determine whether or not animal trac¬ 
tion is desirable. The implications of this in¬ 
clude: 

- Socio-economic studies should accompany 
animal traction programmes from the outset. 
These should include information on deci¬ 
sion-making processes, and any effects ani¬ 
mal traction has on the role of different so¬ 
cial groups (women, children, hired labour), 
wealth distribution and attitudes. Reasons 
for the acceptance or rejection of various 
parts of the programme should be used for 
determining the future direction of the ani¬ 
mal traction initiatives. 

Definition of target groups for 
animal traction programmes 

Animal traction programmes do not always 
have a clear idea as to the type of farm or 
farming family for whom the technology is in¬ 
tended. Within any area there are large dif¬ 
ferences between the sizes of farms, the num¬ 
bers of people in farming households and the 
type of people who make key decisions. It is 
not realistic to expect all types of farm to 
adopt animal traction at the same time. The 
implications of this are: 

- Animal traction programmes should study 
the various farm types in an area, clearly 
define their target groups and choose an ap¬ 
proach that is appropriate for this group. 
This implies that the services of a sociologist 
are required at an early stage in any pro¬ 
gramme. 
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Specific recommendations 

Social scientists should be more actively in¬ 
volved in animal traction programmes in order 
to identify the target groups, the financial im¬ 
plications of the technology and its social ef¬ 
fects. 

Social scientists should work more closely with 
colleagues in the more technical disciplines, 
such as agricultural engineering and animal 
science. This is particularly important in order 
to ensure that promoted technology is fully 
adapted to the social, economic and cultural 
realities of the target groups and their farming 
systems. 

Credit programmes for animal traction need to 
be more flexible and more tailored to the par¬ 
ticular and long-term nature of such invest¬ 
ments. Alternative systems for providing credit 
should be more fully investigated. 

Social scientists should have a more active role 
at both national and project level in suggesting 
or determining appropriate policies relating to 
animal traction, such as those relating to 
prices, credit and subsidies. 

More effective exchange of information be¬ 
tween the different countries in the region is 
essential to accelerate progress in developing 
and spreading appropriate and acceptable ani¬ 
mal traction technologies. 

Discussion points 

Some of the components that lead to profit¬ 
able use of animal traction were discussed. The 
difficulty in defining profitability was high¬ 


lighted, particularly since animal traction may 
persist and spread even in areas where it ap¬ 
pears to be intrinsically unprofitable. This may 
be associated with social benefits, such as re¬ 
duction in drudgery, or hidden economic bene¬ 
fits, such as more profitable use of a farmer’s 
time. Similarly there are hidden economic and 
social costs relating to animal traction, includ¬ 
ing the element of risk. 

The potential profit that comes from resale of 
animals was highlighted, as was the associated 
need to provide some form of insurance for ex¬ 
pensive draft animals, particularly those 
bought on credit. Underutilization of animals 
was a problem since the costs of m aintaining 
animals had to be spread over a small number 
of operations. To solve this might require 
greater understanding of the links between the 
different components of the farming systems: 
for example improved marketing of produce 
through the use of animal transport. 

The problems of emphasizing cash crops at the 
expense of staple food crops were discussed, 
but it was recognized that the families of far¬ 
mers in areas where cash crops (such as cot¬ 
ton) were promoted often had standards of liv¬ 
ing above those of areas producing less mar¬ 
ketable crops. 

It was stressed that more attention needed to 
be paid to the clients of animal traction tech¬ 
nology, rather than simply to the technology it¬ 
self. A client-orientated approach would imply 
more emphasis on the social and economic re¬ 
alities of the farming systems and this should 
lead to more appropriate implements, credit 
packages and extension advice being offered. 
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Farmer needs for extension and training 


Group chairman: C. Ladrette 

Rapporteur: A. Westneat 

Group participants: A. Bangura, 

B. Kouadio, P. Lekezime, S. Ouedraogo, 

A. Schumacher, D. Zerbo. 

Introduction 

The group underlined the critical importance 
of a comprehensive understanding of the rural 
milieu in which prospective animal traction 
farmers live and work. It was also recognized 
that individual farmers have different training 
needs. The group decided to identify those 
training topics which new, inexperienced adop¬ 
ters of animal traction might need. These were 
classified in five main groups: animals, equip¬ 
ment, land, use of animals on farms, and man¬ 
agement. Some suggestions were also given for 
training strategies, extension services and re¬ 
search and development. 

Farmer training topics 

Animals 

- Selection of suitable animals. 

- Nutrition. 

- Daily care. 

- Animal health: problem of disease and 
preventive requirement. 

- Animal housing and stables. 

Hygiene: stable, food, animals. 

- Animal husbandry. 

Equipment 

- Farmers need to be presented with an 
overview of what is possible in the area 
concerned. 

- Criteria which determine the appropriate¬ 
ness of each piece of equipment in relation 
to the local environment. 

- Composition of the recommended 
package. 

- Assembling equipment and taking it apart. 


- Spare parts, anticipated wear on wearing 
parts. 

- Maintenance, repairs, useable life. 

- Accessories and their manufacture, includ¬ 
ing different sizes of yokes or harnessing 
systems. 

Land 

- Presentation of recommended standards 
for field sizes and total areas suitable for 
use with draft animals. 

- How to define and lay out fields. 

- Methods of destumping and land clearing. 

- Anti-erosion techniques. 

Animal traction techniques 

- Training of oxen by the farmers themselves 
on their farms. 

- Progressive training programme in under¬ 
taking different farming operations using 
draft animals. 

- Agricultural techniques (clearing fields, 
plowing, cultivation, transport, fertilizer 
application, forage storage, etc.) 

Management 

Planning for the agricultt'd season, work 
calendar. 

- Standards of management. 

Principles of credit and reimbursement 

- Retiring and replacing animals. 

Financial management of the farm and the 
importance of savings. 

Developing training strategies: 
points to consider 

- Importance of adequate training for 
trainers. 

- Location of farmer training: training cen¬ 
tres good for demonstrations, but on-farm 
training more effective. 

- Timing of farmer training: e.g. dry season 
when farmers not pressed. 
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- Training in literacy should accompany 
practical training. 

- Technical follow-up, monitoring and 
evaluation: in this context farmers’ associ¬ 
ations may be encouraged. 

Training recommendations 

- Extension agents should have a compre¬ 
hensive knowledge of the rural environ¬ 
ment and the type of fanners found there. 

- Training must be highly practical and 
structured so that topics are covered 
progressively. 

- Permanent systems of technical follow-up 
and evaluation should be established and 
should regularly reassess farmers’ needs for 
further training. 

Extension services 

- A primary role should be to act as a two- 
way channel to provide feedback. 

- Extension sendees should evaluate and re¬ 
spond to the expressed needs of farmers in 
order to assure the evolution of the tech¬ 
nology, farm profitability and the living 
standard in farming communities. 

- Assist farmers to have access to credit. 

- Develop reliable supply systems for farm 
inputs. This may involve working with local 
blacksmiths. 

- Promote the spirit of on-going training to 
farmers. This may include the production 
of documents in the local language and use 
of audiovisual materials. 

- Ensure farmers know how to obtain fur¬ 
ther information: this may involve develo¬ 
ping or strengthening simple communica¬ 
tion channels. 

Research and development 

- Research is an indispensable tool in a de¬ 
velopment structure. 


- An inventory of past research must be 
made in each area before further research 
is planned. 

- The technologies already available in the 
rural seotor should be used as a basis for 
further development. 

Discussion points 

The training of trainers is particularly impor¬ 
tant. Extension workers should be closely asso¬ 
ciated with research programmes. Training 
should be a continuing process, with regular 
in-service training courses. To ensure good 
trainers remain in the service, there should be 
good career structures within extension de¬ 
partments. There should be prospects for pro¬ 
fessional recognition at all levels, with rewards 
or incentives (financial or through status) for 
effective field work. 

Farmers can themselves be particularly effec¬ 
tive trainers or advocates of a technology. Ar¬ 
ranging visits by groups of farmers considering 
adopting animal traction to nearby fa mers al¬ 
ready using the technology may be especially 
useful. Farmers’ associations can allow useful 
contact between farmers themselves and be¬ 
tween the associations (or their leaders) and 
extension services and research workers. 

More use should be made of mass media ser¬ 
vices, notably the radio. Farmers often listen 
to the radio and farming programmes can have 
an important impact. The media can also assist 
in the promotion of technologies among deci¬ 
sion-makers. Since decision-makers and those 
with political power have often been educated 
in an environment where animal traction was 
regarded as a backward technology, the impor¬ 
tance of convincing the authorities the advant¬ 
ages of animal traction should not be ne¬ 
glected. Indeed it may be vital in order to en¬ 
sure that national policies are favourable to 
the development of animal power. 
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Title photograph (over-leaf) 

West Africa Animal Traction Network Committee at planning meeting at Debre Zeit, Ethiopia in September 1987 
(Photo: Fadel Ndiamt) 
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Technical recommendations 

The final workshop session was mainly con¬ 
cerned with the future of the Network and dis¬ 
cussing organizational aspects of this. Most of 
the specific technical recommendations had been 
contained in the reports of the discussion groups. 
However two important technical recommenda¬ 
tions that were restated during the final session 
of the workshop were as follows: 

- It was recommended that animal traction 
projects in West Africa should adopt a 
more holistic or global attitude to animal 
traction development. This implied a 
farming systems perspective, so that, in ad¬ 
dition to the technology being developed 
or promoted, greater attention should be 
paid to the impact of animal traction, the 
key constraints, and to social and economic 
issues. 

- It was suggested that animal traction pro¬ 
jects should give more attention to effec¬ 
tive traditional animal husbandry prac¬ 
tices, including indigenous remedies. 

Recommendations for the 
Network 

The following comments, suggestions and rec¬ 
ommendations were made by the various discus¬ 
sion groups. 

- This networkshop Has already promoted 
useful exchanges of experience and other 
initiatives should further strengthen the 
cooperation. Follow-up activities should 
be investigated. 

- The Network should stimulate the ex¬ 
change of information and experiences 
through networkshops, such as the current 
one, and a newsletter produced every 3-6 
months. There should be exchange of 


prototypes between countries and the 
standardization of evaluation procedures. 

- There were important networking oppor¬ 
tunities for effective information and 
training exchanges between projects. Such 
exchanges would provide the shaping of 
valuable experience related to farming 
with oxen, the identification of common 
needs to make projects more effective and 
the stimulation of interest in ox farming 
that comes from visiting another’s work. 

- Networking would be most useful if liai¬ 
son were mainly between gtoups operating 
within similar agro-economic zones. A 
newsletter should be produced. In addi¬ 
tion to the periodic major meetings, such 
as the current networkshop, three types of 
networking activities were foreseen. 

0 Planning sessions for coordinated 

problem identification and definition, 
and for the elaboration of pertinent 
methodologies. 

0 Periodic informal on-site evaluations 
and discussions. 

0 Formal end-of-project evaluations 

producing written reports. 

During the final workshop session it was specifi¬ 
cally recommended that: 

- The Network should be reinforced and 
strengthened. In particular, the options to 
formalize the Network with a secretariat 
and to produce a newsletter should be in¬ 
vestigated. 

- The Network should encourage and facili¬ 
tate the holding of meetings on key prob¬ 
lems of animal traction in the region. For 
example it was specifically recommended 
that a meeting should be held between 
those responsible for the development, 


Animal Power in Farming Systems 


67 


Workshop conclusions and resolutions 


manufacture and promotion of animal 
traction equipment in the subregion. 

Committee nomination 

Nominations were made for the new steering 
committee. There was no formal election and 
all the following nominees were considered 
elected by acclamation: 

Adama FAYE, Senegal 
* Stephen O. ADEOYE, Nigeria 
Kossivi V. APETOFIA, Togo 
Arthur S. GEDEO, Liberia 
Bar H. KANU, Sierra Leone 
Dawda M. SARR, The Gambia 
- Abou BERTHE, Mali 

The Committee's Technical Adviser (Paul H. 
STARKEY) was asked to continue to facilitate 
network activities. 

The ILCA scientist designated to be respon¬ 
sible for ILCA’s work relating to animal trac¬ 


tion networking (Michael R. GOE) was nomi¬ 
nated as ILCA's Representative on the Com¬ 
mittee. 

It was agreed that other relevant organiza¬ 
tions, including international centres (such as 
ICRISAT), national research centres (such as 
CEEMAT) and donor agencies (such as GTZ), 
might be invited to send observers to commit¬ 
tee meetings if they expressed particular inter¬ 
est in supporting the Network and its acti¬ 
vities. 

Role of the Committee 

The committee was charged with planning a 
third animal traction networkshop and prepar¬ 
ing suggestions for the future structure and or¬ 
ganization of the Network for presentation at 
the next workshop. It was suggested that the 
committee might meet in 1987 in Mali, 
Senegal or Ethiopia and combine a planning 
session with field visits. 
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Introduction 

It is possible to make use of the time lapse be¬ 
tween the workshop and the publication of 
these proceedings to add a brief note on fol¬ 
low-up activities. Initial brief accounts of the 
workshop were published in the FSSP News¬ 
letter and ILCA Newsletter. The Network 
Technical Adviser started work on the work¬ 
shop proceedings and the Institut Sdnggalais 
de Recherches Agricoles (ISRA) allocated the 
services of an animal traction researcher for 
three months to help edit those workshop 
papers that had been prepared in French. 

In the year following the second workshop, 
various information exchanges took place 
within the region, directly or indirectly stimu¬ 
lated by the Sierra Leone workshop. These 
were funded by a variety of organizations with¬ 
in and outside West Africa. Examples are the 
visit by Gambians to study the use of animal 
traction for rice production in Sierra Leone, 
and the visit by a Sierra Leonean to Togo to 
study animal health programmes for draft ani¬ 
mals. Information was also exchanged through 
consultancy visits and the preparation and dis¬ 
semination of reports and documents. 

Activities of the Steering 
Committee 

The Steering Committee met in September 
1987 in Ethiopia to plan the Third Animal 
Traction Workshop and to discuss the future 
orientation of the Network. The meeting was 
funded jointly by ILCA and FSSP. The Com¬ 
mittee reviewed the work of the Network and 
came to the following conclusions: 

- The West African Animal Traction Net¬ 
work has not been formally established, 
but its existence has stimulated much ex¬ 
change of information within West Africa, 
and between West Africa and elsewhere. 
The changes that have taken place can be 


illustrated by the difficulty the organizers 
of the first workshop had in bringing 
together a representative group of West 
African countries, and the fact that the 
second networkshop had a broad attend¬ 
ance, with most West African countries 
represented by African nationals working 
in animal traction programmes. 

- The Network has been open, with several 
different donor organizations funding the 
different activities. The first initiatives 
were taken by FSSP, but as this project 
neared the end of its funding period, other 
organizations have increasingly been in¬ 
volved. The lack of a single donor has 
meant that there has been no centraliza¬ 
tion or secretariat. This has made it diffi¬ 
cult to clearly identify or focus what the 
Network is, and what it is achieving. It has 
also meant that much of the organization 
of activities has been undertaken by the 
Technical Adviser and the various donor 
agencies. 

- To date, the Network has achieved many 
of the objectives set for it through Net- 
workshop recommendations. In particular 
it has stimulated improved information ex¬ 
change through meetings, publications 
and informal liaison. It has also made the 
relevant international agricultural re¬ 
search centres (IARCs), national agricul¬ 
tural services (NARS) and donor agencies 
aware of its existence, in such a way that 
many appear willing to assist with specific 
network activities. The Network has not 
yet been able to rapidly organize all its 
recommended activities. This appears 
largely attributable to the fact that no 
single person or organization is formally 
charged with Network coordination, and 
that all the persons involved in planning 
and implementing activities have their 
own very busy professional programmes. 
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At its meeting in September 1987, the Steering Committee discussed the present and future role of the 
Network. In the following extract from the Committee’s report some ideas relating to Network 
structure and function are summarized. 


Overall goal of the Network 

The aim of the network is to improve the 
productivity and stability of West African 
farming systems, and the quality of rural life, 
through the appropriate use of animal 
traction. 

Objective of the Network 

The objective of the network is to strengthen 
the capabilities of those individuals and organ¬ 
izations directly or indirectly involved in ap¬ 
propriate initiatives designed to assist the in¬ 
troduction, intensification and diversification 
of the use of animal power in West African 
farming systems.. 

Activities of the Network 

The Network promotes information exchange 
relating to animal traction research, develop¬ 
ment, training and extension. This is achieved 
through correspondence, exchange of docu¬ 
ments, study tours, training visits, meetings, 
workshops and publications. 

The Network organizes West African work¬ 
shops, bringing together professionals from 
many different West African countries, inter¬ 
national agricultural research centres 
(lARCs), aid agencies and other relevant or¬ 
ganizations. 

Present structure of the Network 

The network is open to all concerned with the 
development of animal traction in West 
Africa. There is no formal procedure for mem¬ 
bership, and so those individuals and organiza¬ 
tions that cooperate in network activities may 


be considered as the members of the network, 
without prejudice to their autonomy or status. 

Organizations within West Africa participat¬ 
ing in Network activities include government 
ministries, research and educational estab¬ 
lishments, agricultural development projects, 
non-governmental organizations, equipment 
manufacturers, international research centres, 
sub-regional organizations and aid agencies. 
Organizations outside the region assisting or 
participating in Network activities include in¬ 
ternational and bilateral aid agencies, interna¬ 
tional and national research centres, univer¬ 
sities, non-governmental organizations, devel¬ 
opment projects, and complementary net¬ 
works. 

The Network provides a broad framework in 
which many different activities can take place. 
Emphasis is placed on direct member-member 
contacts and cooperation between organiza¬ 
tions in the region. Centralization of the net¬ 
work is limited, and many activities, including 
information exchange and study visits, are ar¬ 
ranged directly between two or more of the 
Network members. 

A Steering Committee is charged with plan¬ 
ning major Network activities, including the 
West African Animal Traction Workshops. 
The committee at present comprises a multi¬ 
disciplinary team of seven West Africans 
nominated by the 1986 Animal Traction 
Workshop. A member of Animal Traction 
Thrust of the International Livestock Centre 
for Africa (ILCA) is invited to participate in 
committee meetings, and major organizations 
involved in network funding are invited to 
send observers. An expatriate specialist in ani¬ 
mal traction currently acts as Technical Ad- 
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viser to the committee, and facilitates Network 
liaison. 

Finance and support for Network activities 
come from a variety of sources. Initially most 
of the funding, technical and logistical support 
came from the USAID-funded Farming Sys¬ 
tems Support Project (FSSP). More recently 
support has come from several organizations 
including ILCA, the International Develop¬ 
ment Research Centre (IDRC) of Canada, 
Deutsche Gesellschaft fur Technische Zusam- 
menarbeit (GTZ) GmbH and donor-sup¬ 
ported projects within West Africa. It is con¬ 
sidered that a broad spectrum of donor sup¬ 
port is appropriate in view of the open nature 
of the Network. 


The future of the Network 

Planning and decision-making 

The Committee considers it necessary for the 
Network to have formal statutes in order that 
a secretariat can be established to facilitate 
Network liaison. Specific proposals for Net¬ 
work statutes will be discussed by a working 
group comprising members of the Steering 
Committee and representatives of potential 
donor agencies. This group will meet at, or im¬ 
mediately prior to, the 1988 Workshop, and 
present its conclusions to a plenary session of 
the Workshop for possible adoption. In draw¬ 
ing up the statutes, particular attention will be 
given to the statutes and experiences of other 
networks. 


Establishment of a secretariat 

The Network will continue to be broadly based 
and emphasize direct contacts between mem¬ 
bers. However, a secretariat will be established 
to facilitate liaison. The Secretariat will be es¬ 
tablished in association with one of the organ¬ 
izations of the Network. The mandate of the 
Secretariat will be defined in the Statutes, and 
practical details will be determined by the 


Steering Committee in discussion with the 
host organization and relevant aid donor(s). It 
is envisaged that in the first instance the Secre¬ 
tariat will comprise one bilingual West African 
expert in animal traction who has specific com¬ 
munication abilities. The expert might be as¬ 
signed from the host organization, but this 
would not be a precondition. It is also envis¬ 
aged that this person would be supported by a 
Technical Adviser, who may, or may not, be a 
West African national. The Secretariat would 
require logistical support in the form of cleri¬ 
cal staff, computer and photocopying equip¬ 
ment, telecommunication facilities, and a bud¬ 
get that allowed for liaison travel. 

Prior to the formal establishment of a Network 
Secretariat, the Secretariat of the biennial 
workshop may act as a temporary Network 
Secretariat. 

National focal points for the Network 

Within West African countries there will be 
designated network focal points to facilitate 
liaison. These organizations or individuals will 
assist network communications by receiving 
and disseminating information. While there 
will be no requirement that all Network com¬ 
munications pass through these focal points, it 
will be considered courteous if these are kept 
informed of relevant networking activities. 

Steering committee 

It is envisaged that the Steering Committee 
will continue to be elected at the biennial 
workshop. In the past there have been no fixed 
rules governing the the size and composition 
of the committee, or the length of service. 
Prior to the acceptance of formal Statutes, the 
Committee proposes that following guidelines 
should be considered at the time of any 
election: 

The Committee should comprise experi¬ 
enced persons who are actively involved in 
animal traction research, development, 
training or extension. 
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As far as practicable, there should be a 
balance between the different ecological 
zones of the region, between Anglophone 
and Francophone countries and between 
professional disciplines. 

The size of the committee should be such 
that it is relatively easy to arrange meet¬ 
ings, afford the costs of participation and 
small enough to be efficient at decision¬ 
making. A five-person committee might be 
most appropriate. 


The committee will be most efficient if all 
members understand both French and 
English, 

Continuity between an out-going and an 
in-coming committee is desirable. 

The country(ies) likely to host the next 
biennial workshop should be represented 
on the committee. 

When required, the Committee will be 
able to call upon the services of non-Com- 
mittee members to facilitate its work. 
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Introduction 

At the end of the final session, immediately be¬ 
fore the closing ceremony, evaluation forms in 
both English and French languages were 
handed out. It was explained that these were to 
be completed immediately and anonymously, 
in order to gain an impression of what partici¬ 
pants thought were the stronger and weaker 
parts of the workshop. About fifteen minutes 
were allowed for them to be completed. A 
total of 55 forms were returned, 38 completed 
in English and 17 in French. 

The answers were subsequently analysed by 
Jean Gearing, an anthropology graduate stu¬ 
dent of the University of Florida. Although 
Jean Gearing was working as a research assis¬ 
tant for Dr. Susan Poats of FSSP, she had no 
connection with the workshop, and was thus 


considered a suitable person to analyse the 
evaluation forms objectively, without precon¬ 
ceptions or biases. Her detailed twenty-one 
page evaluation report included a numerical 
analysis of the fixed response questions, all the 
comments made by participants and her con¬ 
clusions based on these comments. This report 
(Gearing and Poats, 1986) was circulated to all 
participants and supporting donor agencies. In 
the following sections the nume.ical results of 
the evaluation are presented in visual form, 
with data being converted to percentages for 
ease of comparison. Following this, a summary 
of the reactions to the more open-ended ques¬ 
tions is provided, based on the evaluation re¬ 
port* of Gearing and Poats. 

* Gearing, J. and Poats, S. V. 1986. Animal traction net- 
workshop evaluation. Fanning Systems Support Pro¬ 
ject (FSSP), University of Florida, Gainesville, USA. 
21p. (E). (unpublished). 


Participant evaluation of programme components 


Question 1. 


How would you rate the Keynote Address 
by Dunstan Spencer (Friday)? 


•Note: Due to late arrival several 
participants missed the opening session. 



Response 
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Question 3. 


How would you rate the open networking 
session with participant mtroductions and 
announcements (Saturday)? 



Response 
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Question 5. 


How would you rate the field trip 
(Saturday-Sunday) ? 



Question 6. 

How would you rate the small group discussions 
about the field trip (Monday)? 



Response 


useful comment 


Question 7. 

How would you rate the country presentations 
(Monday)? 



Response 
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Question 11. 

How wouldyourate the planning session for 
future networking (Thursday)? 


Question 12. 

How would you rate the translation services? 


Question 13. 

How would you rate the organization and 
logistical support for the networkshop? 


Response 
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Question 17. 

Overall, how would you rate the workshop? 
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Comments of the participants 

The following discussion presents the major 
themes which occurred in response to requests 
for: 

comments on the various networkshop 
activities (Questions 1-11, as displayed in 
the bar graphs); 

. comments about the organization and 
logistics of the networkshop (Question 13, 
as displayed in the bar graphs); 

- suggested changes to improve the net- 
workshop (Question 16: In your opinion, 
what would you change in order to im¬ 
prove the Networkshop?); 
an overall evaluation of the networkshop 
(Question 17, as displayed in the bar 
graphs). 

Responses to all items tended to cluster 
around several recurrent themes. What one re¬ 
spondent may have listed under the request for 
additional comments on Questions 1-11, 
others listed under suggested changes (Q.16), 
under comments about logistics (Q.13), or 
under the overall evaluation (Q.17). Since 
there was this crossover, all of these items are 
discussed together. These themes represent 
the summarization of several individuals’ com¬ 
ments and are not presented in order of im¬ 
portance. 

Question 12, on the translation services, and 
Question 15, the request to name the most 
positive part or aspect of the networkshop, 
elicited different kinds of responses and are 
discussed in subsequent sections. 

Ways to improve the workshop 

Programme element 

Recurrent themes in the amplified responses 

to Questions 1-11 included: 

shorten or even eliminate the country 
presentations; 

clarify the difference between country and 
thematic presentations; 


have discussion after country reports; 
have more time for thematic presentations 
and small group discussions; 
have more time for field trip and discus¬ 
sion afterwards; 

have fewer and more selective presenta- 
' tions and more discussions of each; 

narrow the focus of the agenda and make 
it more structured; 
rotate the role of the chairperson; 
allow more time for informal discussions, 
making contacts, and more time to rest 
and assimilate information; 
pre-schedule a donors’ meeting and have 
prepared project summaries (for funding 
purposes) available. 

Improving the logistics 
Recurrent themes in the responses to Ques¬ 
tion 13 included: 

provide adequate physical support 
(electricity); 

make papers and documents available 
earlier and in greater quantity; 
make better use of steering committee; 
have different chairperson for each ses¬ 
sion; 

provide more time for discussions; 
have more rest time. 


Suggested changes 

Recurrent themes in the responses to Ques¬ 
tion 16 included: 

have more and longer field visits; 

- have more time for questions and 
discussions after all presentations; 
summarize or make shorter country 
presentations; 

give more time to thematic presentations; 
have more technical or methodological 
presentations and fewer theoretical; 
increase the amount of small group 
discussion; 

present only selected papers and make 
them more focused; 
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make agenda clearer and more focused, 
and have precise objectives for the net- 
workshop; 

rotate the chairperson of sessions; 
have more rest time; 
give steering committee larger role and 
reduce the role of the expatriate 
technical advisers; 

- formalize the informal contact-making 
activities which occur at the networkshop. 

Overall evaluation 

Recurrent themes in the responses to Ques¬ 
tion 17 included: 

have a few special presentations; 
reduce number of items on programme; 
rotate the role of chairperson of sessions; 
create a formal mechanism for inter¬ 
regional contacts between participants; 
have more time for discussion. 

Translation services 

Question 12 asked respondents to evaluate the 
translation services. Seventeen (17) or 31% of 
the respondents (8 or 21% of the English and 
9 or 53% of the French) answered this item. 
The French to English translation received 
three positive and five negative comments. The 
English to French translation received three 
positive and six negative comments. Several re¬ 
spondents also mentioned that problems with 
the electricity hampered translation services. 
Overall, the translation services received 
mixed reviews and could have been improved. 

The best part of the workshop 

Question 15 asked participants to list the best 
part, or aspect, of the networkshop.. Fifty 
people (91% of the respondents) answered 
this item. 

The field trip was mentioned by 21 participants 
(42% of the respondents); it is also noteworthy 
that 50 participants (91%) rated the field trip 
as very useful or useful (1 or 2 on the scale) in 
the earlier part of the questionnaire. 


Small i^ocp discussions were mentioned by 12 
of the respondents (24%) and these were 
paired with the field trip by 6 respondents 
(12%). In the earlier questions, 42 respondents 
(72%) had rated small group discussions about 
the field trip as useful or very useful (1 or 2 on 
the scale). 

The thematic discussions were considered the 
best part of the workshop by seven participants 
(14% of the respondents). In the earlier ques¬ 
tion, 44 participants (80%) rated these as very 
useful or useful (1 or 2 on the scale). 

The presentations and discussions of thematic 
groups were mentioned by five (Francophone) 
participants (10% of the respondents). In the 
specific question on this part of the workshop, 
46 participants (83%) had rated these as very 
useful or useful (1 or 2 on the scale). 

The country reports were cited as being the 
best part of the workshop by only two partici¬ 
pants (4% of respondents). The ratings of the 
country reports in the earlier part of the ques¬ 
tionnaire were quite mixed: while 58% of re¬ 
spondents thought them very useful or useful, 
39% rated them less than useful and two 
people (4%) classified them as being “not use¬ 
ful”, a rare example of participants making use 
of the lowest category of the evaluation. 

Other recurrent answers as to the best part or 
aspect of the networkshop referred to the net¬ 
working aspects of the workshop rather than 
the actual programme components. 

Making contacts was mentioned by seven 
participants (14% of the respondents). 

The exchange of ideas, experiences, or 
technical information was mentioned by 
ten people (20% of the respondents). 
Informal discussions between participants 
were mentioned by four participants (8% 
of the respondents). 

The “integrated approach to animal trac¬ 
tion presented”; the “spirit of openness”; 
and positive reassurance about the “value 

of animal traction” were each mentioned 
by single participants. 
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With the exception of one Francophone re¬ 
spondent who referred to “making contacts” 
the more general observations were made by 
Anglophone participants. Enthusiasm for the 
field trip and the small group discussions was 
shared equally by French- and English-speak¬ 
ing respondents. The Francophone respond¬ 
ents highlighted the thematic groups and pres¬ 
entations more that the Anglophone ones 
(nine Francophone respondents (53%) 
referred to the thematic groups and presenta¬ 
tions while only 3 Anglophone respondents 
(8%) did so). Two English-speaking respond¬ 
ents indicated some confusion over the dif¬ 
ference between thematic and country presen¬ 
tations and wanted further clarification 6n 
what was meant by a “theme”. 

Conclusion 

It is clear that the majority of participants 
found the workshop valuable. In their overall 
evaluation 64% considered the networkshop 
to have been excellent or very good, and a fur¬ 
ther 31% felt it had been adequate. No one 
considered the workshop to have been poor or 
very poor. Only two people (4%) stated that 


they did not wish to attend the next workshop, 
while 46 participants (84% of respondents) 
stated that they would like to attend the next 
networkshop. 

Reviewing the recurrent themes for ways of 
improving the next networkshop, those more 
frequently mentioned included: 

having more time for the field trip; 
having more time for small group 
discussion; 

having fewer, and more selective, 
presentations, all followed by discussion; 
making the focus of the workshop 
narrower; 

rotating the role of chairperson; 
allowing more time for rest; 
creating some mechanism to facilitate 
making contacts between participants. 

There was broad agreement that the visits to 
the villages, coupled with detailed discussions 
in small groups, had been particularly valu¬ 
able. A further recurring theme was that the 
networkshop had allowed many informal con¬ 
tacts to be made and that these were probably 
at least as significant as the more formal 
presentation of papers. 
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Introduction 

In this address I intend to first of all describe 
what is generally accepted as Farming Systems 
Research and Extension (FSR/E) or Research 
with a Fanning Systems Perspective (RFSP). 
Secondly, I will attempt to spell out the condi¬ 
tions under which animal traction as a techno¬ 
logical innovation could be expected to fit into 
fanning systems in West Africa, given the 
agro-ecological and socio-economic variability 
of the region. Next I discuss the chances of suc¬ 
cessfully introducing animal traction on a large 
scale into farming systems in West Africa. Fi¬ 
nally I will briefly highlight some practical 
problems relating to on-farm studies incorpor¬ 
ating animal traction. 

Research with a farming systems 
perspective 

The literature on farming systems research is 
quite voluminous. A vast array of terms and 
terminology has developed and each writer or 
speaker on the subject seems to coin a new 
term! But the general principles and activities 
in FSR are relatively few. Plucknett, Dillon 
and Vallaeys (1986) have in my opinion adequ¬ 
ately described the objectives that farming sys¬ 
tems research should aim to meet as follows:- 
- To understand the physical and socio-eco¬ 
nomic environment within which agricultural 
production takes place. 


- To gain an understanding of the farmer in 
terms of his or her skills, constraints, pref¬ 
erences, and aspirations. 

• To comprehend and evaluate existing impor¬ 
tant fanning systems, ia particular the prac¬ 
tice and performance ortliese systems. 

- To enhance the capacity of research organiz¬ 
ations to conduct research on priority prob¬ 
lems. 

- To conduct research on new or improved 
practices or principles and to evaluate these 
for possible testing on farms. 

- To evaluate new or improved systems, or sys¬ 
tem components, on farms in major produc¬ 
tion areas under normal farm conditions. 

- To assist the extension, monitor the adop¬ 
tion, and assess the benefits of improved 
farming systems. 

It is now generally agreed that the above objec¬ 
tives could be met within the context of three 
interlinked multidisciplinary activity areas 
referred to as base data analysts (BDA), re¬ 
search station studies (RSS), and on-farm 
studies (OFS) (Plucknett et ah, 1986). BDA in¬ 
volves the collection, collation and analysis of 
data on the many factors characterizing the en¬ 
vironment and farming systems of a region, 
with particular emphasis on the constraints 
facing farmers. RSS involve a focused research 
programme aimed at the t'cvelopment of com¬ 
ponents for the improvement of existing sys¬ 
tems or for the putting together of new sys- 
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terns. OFS involve studies of existing systems, 
on-farm experimentation, studies of technol¬ 
ogy adoption, and assessment of the impact of 
technology - all in relation to the farm 
household. It should be emphasized that re¬ 
search with a farming systems perspective is 
not only limited to OFS. It is an interactive 
process starting and ending on farm, but in¬ 
cluding on-station (component and farming 
systems) research. 

I would also like to stress that although the 
name farming systems research might be rela¬ 


tively new, the concept or approach is not new 
in agricultural research. E.T. York provided an 
example of such a program conducted by 
North Carolina University in the 1950’s al¬ 
though it was not so named. The agricultural 
anthropology of de Schippe in the 1950’s was a 
classic example of farming systems analysis al¬ 
though it did not involve on-farm tests, while 
the “Paysannats” in Belgian Congo incorpor¬ 
ated a sort of on-farm testing of new farming 
systems by the Institut National pour l’Etude 
Agronomique du Congo Beige (INEAC) (Fre¬ 
sco, 1984). 


Table L Francophone and Anglophone approaches to FSR 


Francophone 

R-D 


1. Objectives 

explicit mention of national polity 
generation of technologies relevant to small 
fanners 

ex-post analysis of technology adoption results 

2. Problem diagnosis 
interdisciplinaiy 

emphasis on hypothesis formulation 
holistic approach 
time perspective 


3. Target group categorization 

farm enteiprise as a unit of analysis 
socio-economic criteria for categorization 
geographical and physical criteria for categoriza¬ 
tion 


xxx 

xxx 

xx(x) 

long-term, 
several seasons 


xxx 

XX 

xxx 


4. On-farm experiments 

farmer participation x 

size of trial plots entire fields 

5. Types of interventions 

dissemination of technology xxx 

spatial reorganization of agricultural production xxx 

organization of deliveiy systems xxx 

scale area/subregion 


6. Institutional context 

close tics with/integrated in IARCs 

linkages with extension services 

links with (rural) development programmes 

Note: x ~ degree of emphasis 
Source: Fresco (1984) 


Anglophone 


xxx 

x 

xx(x) 

short-term, 
rapid appraisals 


part of farmer’s field 

xx 

00 

XX 

pilot 

xx(x) 

X 
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Much has been written about the differences 
between the Francophone approach (Recher- 
chc-D6veloppement) and the Anglophone ap¬ 
proach to FSR/E. As is shown in Table 1, the 
similarities are much more than the differen¬ 
ces, which appear to be one of scale and time 
frame (Fresco, 1984). This group should not 
spend any time discussing methodological dif¬ 
ferences. It is sufficient to accept the broad ob¬ 
jectives of FSR/E, which are common to most 
programmes in order to proceed with an exam¬ 
ination of the introduction, intensification and 
diversification of the use of animal power in 
West African farming systems. 


Animal traction as a 
technological innovation 

Farmer adoption of a technological innovation 
will depend on the degree to which the innova¬ 
tion reduces the unit costs of inputs used in 
the production process (Binswanger, 1986). 
Since unit costs depend on input levels per 
unit of output as well as on input prices, econ¬ 
omic as well as agroclimatic and soil factors 
are important in assessing the potential for 
farmers* adoption of any technological innova¬ 
tion in a farming system. 

if we define animal traction as the use of live¬ 
stock (cattle, horses, donkeys and camels) as a 
source of power for transportation, field culti¬ 
vation and processing, its effect on any farming 
system in terms of input savings per unit of 
output would be to save labour as crop area 
per unit of labour increases. Yield-increasing 
effects of mechanization arc negligible (Pinga- 
li, Bigot and Binswanger, 1987), and therefore 
area required per unit of output is usually un¬ 
affected. This means that the savings achieved 
in labour input per unit of output must be 
more than offset by the extra livestock and 
equipment cost. Thus, the higher the wage 
rates in an area (cost of labour), the greater 
the potential benefits from animal traction. 


Given the considerations above we can begin 
to examine the agro-ecological conditions and 
farming systems in which we could expect ani¬ 
mal traction to be attractive at the farm level 
in West Africa. 

Participants at the Togo networkshop on "Ani¬ 
mal traction in a farming systems perspective" 
considered four factors as important in develo¬ 
ping a typology of animal traction in West 
Africa, namely, agroclimatic zone, livestock 
traditions, project influence and socio-econ¬ 
omic resource levels. Using these factors and 
following Ruttenberg (1980) we could classify 
farming systems in West Africa into two broad 
categories, namely, natural fallow systems in 
which the land is left fallow for many years 
after a short period of cultivation, and perma¬ 
nent cultivation systems in which the soil is 
cultivated nearly every year and the proportion 
of area under cultivation in relation to total 
area available for arable farming is more than 
66%. Natural fallow systems could be sub¬ 
divided into forest, bush, savanna and grass fal¬ 
low systems. 

The distribution of the four natural fallow sys¬ 
tems follow broad agroclimatic zones with 
grass fallows predominating in the Sahel zone, 
savanna fallows in the savanna, and bush and 
forest fallows in the forest zones of West 
Africa. Where population densities are high 
permanent cultivation systems such as intens¬ 
ive cultivation of valley bottoms and use of 
manure and other crop residues on uplands 
become important in all agro-ecological 
zones. 


We can distinguish three levels of animal trac¬ 
tion use, namely, use of livestock as pack ani¬ 
mals, use in pulling carts, and use in field culti¬ 
vation and post-harvest operations. The ap¬ 
propriateness of each level of animal traction 
for each type of fanning system is discussed in 
the next section in relationship to the theme of 
the networkshop. 
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Introduction, intensification and 
diversification of animal 
traction into farming systems in 
West Africa 

As already pointed out, animal traction must 
have the potential of reducing unit costs of 
production in a farming system into which it is 
being introduced if it is to have much chance 
of success. This means that the saving in la¬ 
bour cost must be greater than the cost of the 
animals and equipment. Consequently the 
lower the capital and operational costs of the 
animals and equipment, and the higher the 
wage rates in an area, the greater the chances 
of spxessfuliy introducing animal traction. 


Table 2. 

Prospects for introducing animal traction 

Level of Animal Traction 
Pack Cart 


Fanning System 

Permanent Cultivation 
Forest Fallow 
Bush Fallow 
Savanna Fallow 
Grass Fallow 


Field 

work 


health, training, extension, and research 
(Starkey, 1986). 

For purposes of introducing the discussions I 
have provided in Table 2 my evaluation of the 
a priori chances of introducing the three levels 
of animal traction into farming systems in 
West Africa. Considering that it is in perma¬ 
nent cv Itivation systems that wage rates are 
likely to be highest and operational costs of 
field cultivation are likely to be lowest be¬ 
cause, for example, stumps have been removed 
over the years, it is in these systems that ani¬ 
mal traction is likely to have the highest chan¬ 
ce? of being adopted by farmers. There is hard¬ 
ly any chance of adoption of animal traction 
for field cultivation in forest and bush fallow 
systems where the land is cropped for one or 
two years, stumps are left to encourage fallow 
regrowth and wage rates are likely to be quite 
low. There are only slightly higher chances of 
adoption in the savanna and grass fallow sys¬ 
tems because resident populations are already 
familiar with livestock, and the sparse vegeta¬ 
tion cover makes operational costs reasonably 
low. 

Use of animals as pack animals has the highest 
chance of success in all fanning systems since 
investment costs would be lowest as only an 
animal needs to be purchased and maintained. 


Notes: 

• No chance 
x Poor chance 
xx Average chance 
xxx Good chance 


There will be of course variations within the 
broad categqries of farming systems in terms of 
unit costs of animal traction. The many factors 
that will affect these costs will be discussed 
during this networkshop and could only be 
precisely determined under actual farm condi¬ 
tions during on-farm tests. These include the 
actual labour supply in households, availability 
of adapted animals, household capital and 
credit, as well as availability of key services 
such as equipment supply and repair, animal 


In summary, I believe that the use of animal 
traction in field cultivation on a large scale 
should oniy be contemplated where permanent 
cultivation systems' currently exist, i.e. where 
land is fallowed a maximum of one year in 
three. Use of pack animals may be considered 
in the other systems, particularly the savanna 
and grass fallow systems. 

Consideration of issues relating to intensifica¬ 
tion and diversification is only relevant in 
farming systems ir. which animal traction is al¬ 
ready utilized, i.e. in permanent cultivation or 
savanna and grass fallow systems. It would 
mean for example using pack animals for field 
cultivation or using oxen for weeding or post- 
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harvest operations where they are already 
being used for plowing. 

As is the case for introduction into fanning 
systems, intensification and diversification of 
animal traction use are not expected to in¬ 
crease yield or quality of produce. Conse¬ 
quently the rate of increase will depend, as 
with introductions, on their unit cost reduction 
effect. The lower therefore the cost of the 
change, the higher the prospects of its adop¬ 
tion by farmers. In this regard we can expect 
diversification into the use of animals in weed 
mg, where they are already used in plowing, to 
be the easiest to extend. Movement from use 
as pack animals to use of carts or plows would 
be more difficult as that would entail greater 
increases in capital cost and operational costs, 
e.g. training animals to plow or increased nu¬ 
tritional requirements, etc. 

On-farm tests of animal traction 
technology 

As indicated earlier it is through on-farm tests 
that the unit cost effect of animal traction in 
farming systems can be measured. On-farm 
tests could be researcher-managed, jointly 
managed by researchers and farmers or com¬ 
pletely farmer-managed. Researcher-managed 
trials are useful in examining the performance 
of a new technology under environmental con¬ 
ditions that are different from those of the ex¬ 
periment station, but it is in farmer-managed 
or jointly managed trials that the socio-econ¬ 
omic effects of technological innovation are 
best evaluated. 

Assuming that all the necessary base data ana¬ 
lysis has taken place and it has been decided 
that some level of animal traction is likely to 
be a profitable innovation in the farming sys¬ 
tem, there would remain a number of practical 
issues to be addressed in the design and im¬ 
plementation of the tests. The steps to be fol¬ 
lowed in designing alternative production sys¬ 
tems were discussed by Zanstra (1986) at the 
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First West Africa Animal Traction Network- 
shop. 

It is well recognized that there is a long learn¬ 
ing process involved in the proper use of ani¬ 
mal traction, particularly for people unfamiliar 
with large ruminants. Even for people familiar 
with livestock the process may take four to 
seven years (Jeager and Sanders, 1985). The di¬ 
lemma that arises relates to whether long-term 
farmer training should precede on-farm tests, 
or whether animal traction should be provided 
on a custom basis to farmers, thus reducing 
on-farm test to a measurement of labour-sav¬ 
ing effects without observation of the fanner 
management effect, a potentially important 
bottleneck for adoption of animal traction. 

Furthermore tillage may have important long- 
run effects on the physical and chemical 
properties of soils, particularly in the more 
humid environments. Such effects usually only 
become evident after three or more years of 
tillage even in permanent cultivation systems. 
Long-term monitoring of soil degradation and 
the measurement of the cost of soil fertility 
maintenance must therefore be included in the 
on-farm trials. 

Also, as indicated earlier, the most important 
effect of animal traction is on the quantity and 
distribution (seasonality) of labour use. But la¬ 
bour is probably the most difficult input to 
measure accurately in West African condi¬ 
tions. This is due to the great variability in the 
type of labour used in terms of age and sex, 
and the multiplicity of contractual arrange¬ 
ments (family versus hired labour, daily wage 
or piecework, payments in cash and in kind, 
etc.). 

The net effect of all the above factors is that 
on-farm trials with animal traction could be 
expensive, complicated and must be long-term 
in nature. This explains why such trials have 
tended to take on more of an extension or 
demonstration rather than a research focus in 
the past. But we must resist the temptation to 
go into widespread demonstrations before we 
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have verified and established the economic via¬ 
bility of the technological innovation. This 
workshop will provide participants with the 
opportunity to examine many of the practical 
problems related to on-farm tests of animal 
traction. 
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Abstract 

In Ethiopia and North Africa, draft animals have 
been used for centuries, sustained by traditional 
services. In much of sub-Saharan Africa, syste¬ 
matic attempts to introduce animal traction to in¬ 
crease export crops started between 1905 and 
1945. Almost all countries in Africa are now ac¬ 
tively encouraging the use of animal power. 

In Africa about 10 to 17 million draft animals are 
employed. Estimates are given of the numbers in 
use in different countries. In West Africa about 
one million draft cattle and 800,000 donkeys and 
horses are used for work. Most of these are found 
in the Sahelian and savannah zones, with the hig¬ 
hest concentrations in central Senegal and central 
and southern Mali. In Africa, primary soil culti¬ 
vation accounts for 90% of animal power usage. 
Less than 5% of farmers who plow with animals 
use seeders or weeding tines. Carts are used all 
year so their importance is greater than their 
numbers imply. 

Single discipline, component, on-station research 
has generated technically excellent, expensive 
solutions to non-limiting factors. Examples in¬ 
clude wheeled toolcamers and large draft ani¬ 
mals, which are unaffordable and unadapted to 
farm conditions. Research programmes should 
consult farmers from the outset, concentrate on 
limiting factors, and maintain economic and en¬ 
vironmental realism. 

In The Gambia an extension programme, based 
on training centres, started in 1955 and by 1975 it 
had brought work oxen into most villages. Be¬ 
tween 1965 and 1985, donkeys became increas¬ 
ingly important. Donkeys are inexpensive and un¬ 


likely to be stolm^ The rapid adoption of donkeys 
involved majMfflmges in harnessing equipment 
and cropping systems and these were achieved 
through farmer innovation, and not government 
intervention. 

When animal traction is introduced, equipment 
should be selected that is simple, affordable, 
a\>ailable and easily maintained. Animals should 
be well adapted to the environment and capable 
of existing on available resources. Animal trac¬ 
tion involves investment in time and money and 
exposes farmers to increased risks. The social 
and economic costs and benefits of animal trac¬ 
tion vary between gender and age groups and de¬ 
velop over a period of years. Where animal trac¬ 
tion is clearly profitable, social constraints and 
unfamiliarity can be rapidly overcome. 

Intensifying animal power can involve using draft 
animals for more cultivation operations or for 
transport. A wide range of implements is avail¬ 
able. An association between the adoption of 
carts and the conservation of crop residues has 
been seen in several countries. Diversified uses 
include animal-powered systems for water raising 
and milling water harvesting and the construc¬ 
tion of ponds or terraces. These operations often 
require social cohesion. 

Introduction and workshop 
orientation 

The objective of this paper is to provide an 
overview of animal traction in West Africa, and 
also to introduce some of the workshop themes. 
The overall workshop theme of “the introduc¬ 
tion, intensification and diversification of the 
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use of animal power in West African farming 
systems" was chosen by the Networkshop Com¬ 
mittee at its combined meeting and study tour 
that took place in Senegal and The Gambia in 
November 1985. The committee decided that 
deliberations during this workshop will focus on 
the farm level implications of animal traction. 
The village discussions with farmers that are 
planned for the field visit should assist this 
orientation. 

Four closely interrelated subthemes have been 
selected to help stimulate discussions: animal 
power equipment at the farm level; animal utili¬ 
zation and management at farm level; economic 
implications of animal power at the small farm 
level; and social implications of animal power at 
the farm level. At first it might seem that these 
topics* each closely associated with a single dis¬ 
cipline, might discourage the holistic approach 
that is normally encouraged by those with a 
farming systems perspective. In fact it is in¬ 
tended that the small groups visiting the villages 
and discussing the workshop theme will be 
multidisciplinary. During the course of the 
workshop all participants should have an op¬ 
portunity to consider, in greater or less detail, 
all the subthemes. For example it is anticipated 
that, in addition to their discussions in their 
own fields, the economists and sociologists will 
look at the problems of equipment and animal 
health, and also that the agricultural engineers 
and veterinarians will consider the economic 
and social implications of animal traction tech¬ 
nology. 

It is hoped that as the workshop develops, net¬ 
working will be seen as a valid methodological 
component of research and development pro¬ 
grammes. Networking through document ex¬ 
change, study visits and workshops allows 
people to broaden their horizons, become more 
aware of the options, and build on each other's 
experiences. Study visits can benefit both send¬ 
ing and recipient organizations by stimulating, 
in a non-threatening way, self-assessment by 
both projects. Some of the benefits of study 
tours and workshops can be successfully com¬ 


bined through network monitoring tours. 
Examples of these are the crop-livestock sys¬ 
tems tours of the Asian Rice Farming System 
Network, coordinated by the International Rice 
Research Institute, IRRI. These have involved 
international groups of research workers travel¬ 
ling extensively for two weeks to farm sites in 
several locations in two countries, and combin¬ 
ing discussions of the farming systems observed 
with presentations of the work being under¬ 
taken by the participants in their own countries 
(IRRI, 1985; Starkey and Apetofia, 1986). 

The Farming Systems Support Project (FSSP) 
has, in the last 18 months, attempted to improve 
contacts between those working on animai trac¬ 
tion in West Africa, and many of the ideas and 
examples cited in this paper can be traced back 
to previous networking activities in the region. 
For example, this paper will draw on three ani¬ 
mal traction network publications produced in 
the last year: the proceedings of the animal 
traction workshop in Togo (FSSP Network Re¬ 
port 1, edited by S. Poats et al., 1986), Network¬ 
ing Paper No. 14 (Starkey, 1986) which pro¬ 
vided an overview of animal traction in Africa 
and the report of the visit of animal traction 
specialists in West Africa to Nepal and Indone¬ 
sia (Network Report 3 by P. Starkey and 
K. Apetofia, 1986). The paper also benefits 
from the ideas and information exchanged dur¬ 
ing the network meetings in Togo and Sene- 
gambia. 

Other organizations have also been promoting 
information exchange; for example, the Mano 
River Union has financed visits between animal 
traction programmes in Sierra Leone, Guinea 
and Liberia. Participants at this workshop are 
being funded by a wide range of organizations. 
It is hoped that the workshop will stimulate 
similar examples of cooperation between ani¬ 
mal traction programmes in the region. 

This workshop will be orientated to village level 
and the individual farmers. It is understood t' it 
such farmers are highly dependent on decisions 
taken by governments, projects, credit organiz¬ 
ations and other institutions at a national level. 
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While it would certainly be most useful to ex¬ 
change experiences concerning the organiza¬ 
tion and operation of development projects, na¬ 
tional services and large-scale manufacturers, 
this is not the objective of the present work¬ 
shop. It is hoped that, by focusing on the village 
level, implications for national organizations 
will become clear through identification or key 
constraints. However detailed discussion of na¬ 
tional strategies may well have to wait for a sub¬ 
sequent workshop. 

Overview of animal traction in 
Africa 

The great diversity of Africa, geographically, 
ecologically, socially, economically and politi¬ 
cally, makes meaningful generalization very dif¬ 
ficult. Even within countries, there can be a 
great range of conditions, making global state¬ 
ments concerning animal traction in just one 
country fraught with problems. Yet there is a 
need to draw together experience from widely 
different farming systems. Thus while the 
danger of generalization and simplification is 
acknowledged from the outset, it is hoped that 
this will be offset by the enhanced under¬ 
standing that can come from an overview. 

An historical perspective 

It is helpful to briefly contemplate the history of 
draft animal power in Africa, as this assists an 
understanding of some of the present con¬ 
straints. The development of draft animal 
power in Africa has been considered in several 
reviews, including those of ILCA (1981), Mun- 
zinger (1982), Bigot (1985), Starkey (1986) and 
Pingali, Bigot and Binswanger (1987). In 
Ethiopia, the Nile Valley and North Africa, 
draft animals have been very widely used for 
centuries, and in many ways the well proven 
systems of utilization found today differ little 
from those used long ago. In these countries the 
plows, or ards, are made by the farmers them¬ 
selves or by village artisans and they can be 
maintained in the villages. Apart from excep¬ 
tional needs resulting from droughts or resettle- 
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ment, government services are r,o' * penally re¬ 
quired to sustain animal trauion f 'chwology. 
The training of animals is carried out by far¬ 
mers, and transactions relating to implement 
and animal ownership involve mainly traditional 
sources of capital and credit. The use of ani¬ 
mals for pack transport is also very common in 
, Ethiopia and northern Africa. In several other 
parts of Africa, including Mali and Somalia, dif¬ 
ferent cultures have traditionally used animals 
for carrying people or goods. However in most 
sub-Saharan African countries the use of draft 
animal power for crop cultivation is less than a 
century old. 

In the nineteenth century, animal traction was 
widespread throughout Europe, and as 
missionaries, traders, colonizing forces and set¬ 
tlers came to Africa they brought with them the 
draft animal technology with which they were 
familiar. Animal-drawn carts generally came 
first, and these were used around many f the 
trading ports in the nineteenth century. In a few 
cases including Botswana, Kenya, Madagascar 
and South Africa plows were introduced before 
the beginning of the present century. In 
Madagascar and Botswana, the use of plows 
diffused rapidly, and plowing with animals 
rapidly became a standard practice for many of 
the smallholder farmers in these countries (Pin¬ 
gali et al., 1987). 

In most sub-Saharan countries, the first system¬ 
atic attempts at the introduction of animal trac¬ 
tion for crop production took place between 
1905 and 1945. In the majority of cases the ob¬ 
jective was to increase the production of export 
crops. In many parts of Francophone West 
Africa, including Burkina Faso, Cameroun, 
Guinea, C6te d’Ivoire, Mali and Senegal, pri¬ 
vate companies provided all the training, exten¬ 
sion, credit and equipment necessary to allow 
very rapid rates of adoption of draft animals for 
cotton and groundnut production (Sargent, 
Lichte, Matlon and Bloom, 1981). For example, 
in Guinea, animal traction was first systemati¬ 
cally introduced for crop production in 1919, in 
the flat savannah area of Haute Guinde to the 
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northeast of the country. The colonial adminis¬ 
tration and the French cotton company CFPT 
(Compagnie Frangaise pour le D6veloppement 
des Fibres Textiles) wished to increase the ex¬ 
port of cotton. As a result of the extension ef¬ 
forts, the number of Guinean farmers using 
work oxen increased rapidly from 24 in 1919 to 
790 in 1924. By 1928 over 4000 farmers were, 
using oxen, with a total of 24,000 ha being 
plowed with animals (H. Verheaghe, personal 
communication). Today about 100,000 draft 
oxen are used in Guinea. Similar rapid and very 
localized expansion was seen in parts of Kenya, 
Uganda and Tanzania, also associated with cot¬ 
ton production (Kinsey, 1984; Pingali et al., 
1987). 

Thus by the time of the second world war, ani¬ 
mal traction was well established in several 
southern African countries, and was used in 
very specific and limited areas in most savannah 
regions of Africa. At this time most of Africa 
was under European administration, and it is 
important to understand the dramatic changes 
that were occurring in European agriculture at 
this time. The psychological effect of these 
changes directly or indirectly influenced 
policies in Africa for the subsequent three dec¬ 
ades, including the period immediately follow¬ 
ing the emergence of new, independent states. 
In Great Britain, there were 11 million draft 
horses in use in 1910, but as tractor power de¬ 
veloped this fell to 650,000 in 1940 and 370,000 
in 1965. In France in 1940, there were 2 million 
draft cattle and 1.8 million work horses, but by 
1965 this had dropped to 100,000 working cattle 
and 730,000 draft horses (Binswanger, 1984). 
Clearly, in European agriculture, animal trac¬ 
tion was becoming a rapidly outmoded technol¬ 
ogy, and the universities and agricultural col¬ 
leges naturally emphasized the new forms of 
mechanization and neglected animal traction. 
This had two major consequences. Firstly dur¬ 
ing the 1950s, 1960s and 1970s there were 
numerous attempts to introduce factorization 
schemes in Africa, often with disastrous eco¬ 
nomic and ecological consequences. Secondly, 
a whole generation of African educators and 


decision-makers had been trained in an envi¬ 
ronment (whether in Africa or Europe) in 
which it was generally assumed that animal 
traction was old-fashioned and of purely his¬ 
torical interest. Thus, in the pre- and post-inde¬ 
pendence periods, very many national policy 
decisions in agriculture were taken by people 
who considered any promotion of animal trac¬ 
tion would be a U-turn back to the stone age 
(Argus, 1979). (This delightful phrase comes 
from an article written by a university lecturer 
who was criticising attempts to introduce draft 
animals on the farms of Njala University Col¬ 
lege in Sierra Leone). 

By the 1970s, most countries had recorded 
failures in oyer-ambitious tractorization 
schemes (Pingali et al, 1987). Fuel crises 'vcre 
followed by chronic foreign exchange proolems. 
Agricultural planners and donor age ncies real¬ 
ized that the majority of the farmers in Africa 
still u'?d hand cultivation techniques, and in 
most countries there grew a new interest in 
stimulating the development of animal traction. 
Interest of national authorities was com¬ 
plemented by donor support so that multilat¬ 
eral and bilateral aid projects proliferated (Sar¬ 
gent et al., 1981). During the 1960s and early 
1970s, few governments kept statistics relating 
to animal traction, and many writers and 
development workers claimed draft animal 
power was a badly neglected subject (Smith, 
1981; Vietmeyer, 1982; FAO, 1982; Munzinger, 
1982). Nevertheless attitudes were rapidly 
changing, so that by 1986 in almost all countries 
in Africa animal traction was being actively en¬ 
couraged by government departments, para- 
statal organizations, major aid projects and 
non-governmental agencies (Starkey, 1985; 
Starkey and Goe, 1985; Starkey, 1988). Thus, if 
viewed from a continental perspective, relative¬ 
ly large amounts of public sector funds (Afri¬ 
can, international and bilateral) are now being 
channelled into the active promotion of animal 
traction, and related research and development 
activities. In a few countries, draft animal 
power is also being promoted by private manu¬ 
facturing and commodity trading companies. 
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Since there is now a significant interest in ani¬ 
mal traction, it is important to ensure that those 
resources being allocated to draft animal power 
are efficiently utilized. 

A geographical and numerical 
perspective 

North and Northeast Africa 

While in the whole world there may be as many 
as 400 million draft animals (Ramaswamy, 
1981), in Africa the total figure is only in the 
order of 10 to 17 million (1LCA, 1981; Ander¬ 
son, 1984). Of these around 6 million are found 
in Ethiopia, where almost all the farmers in the 
highlands use draft oxen (Anderson, 1983; Gry- 
seels, 1983). In Morocco, over one million ani¬ 
mals are employed including oxen, donkeys, 
mules, horses and camels. In Egypt, about one 
million cattle and water buffaloes are used for 
work. Elsewhere in North Africa animal trac¬ 
tion is also widespread in the small-farm sector, 
although the number of animals employed is 
smaller. 

West Africa 

In West Africa, there are three broad zones in 
which draft animals are used. In the north of 
the Sahel, where rain is less than 600 mm per 
year and arable farming is limited, most of the 
animals employed for work are donkeys, horses 
and camels, all mainly used for transport. Fur¬ 
ther south is an ecological belt running from 
central Senegal to Chad including northern 
Nigeria and northern Cameroun, where zebu 
breeds of cattle are widely used for crop culti¬ 
vation. South of this zone, trypanosomiasis is a 
major constraint. Thus in The Gambia, south¬ 
ern Senegal, southern Mali, southwestern 
Burkina Faso and the northern parts of Guinea, 
Sierra Leone, Cote d’Ivoire, Ghana, Togo and 
Benin, where work animals are used, they are 
generally small, trypanotolerant taurine cattle. 
Equines are seldom used in these C:>»ne« sa¬ 
vannah areas and purebred zebus are rare. In 
the more humid zone, a belt stretching some 


400 km inland from the southwestern and 
southern coastline, there are very few cattle of 
any breed and no eqiunes. 

In Mauritania, crop cultivation with animal 
traction is uncommon and probably only 4000 
zebu oxen are employed. However donkeys, 
horses and camels are widely used for trans¬ 
portation. In Senegal over 30% of farmers use 
draft animals for cultivation, including about 
200,000 horses, 130,000 donkeys and 100,000 
cattle (Harvard, 1985). In The Gambia about 
two thirds of the farmers use animal power, and 
employ 30,000 donkeys and 18,000 N’Dama 
taurines (Starkey, 1986). In Guinea about 
100,000 N’Dama are used for work (Bigot, 
1983). Between 30,000 and 40,000 taurines and 
taurine-zebu crosses are employed in each of 
C6te d’Ivoire, Ghana and Benin (Bigot, 1983; 
Smid, 1982; Manigui and Medenou, 1986). In 
Togo about 7000 taurine and taurine-zebu 
cattle are employed, while in Sierra Leone 
about 1000 N’Dama oxen are used (Starkey and 
Apetofia, 1986; Starkey and Kanu, 1986). In 
Mali, abou» 50% of the farmers use animal trz z 
tion, employing a total of about 400,000 draft 
animals: 200,000 cattle (taurines, zebus and 
crossbreds), 150,000 donkeys and 40,000 horses 
(DMA, 1986). In Burkina Faso 140,000 draft 
animals are employed by 10-15% of the far¬ 
mers. About 80,000 cattle are used for cultiva¬ 
tion, particularly in the southwest of the 
country, while the majority of the 60,000 don¬ 
keys and horses are used for transport in the 
central areas (Imboden et al. t 1983). In Niger 
about 16,000 zebu cattle are employed, together 
with 10,000 donkeys, while in Chad the figures 
are much higher, with 130,000 zebu cattle and 
over 50,000 donkeys.' In northern parts of 
Nigeria 200,000 zebu cattle are used for work 
while the comparable figure for Cameroun is 
55,000 (SODECOTON, 1986). In the central 
and southern parts of both these countries, the 
use of draft animals is rare. 

Thus in the whole of West Africa about one 
million draft cattle and 800,000 donkeys and 
horses are used for work, in addition to a much 
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smaller number of camels. The great majority 
of the working animals are found in the Sahel 
and savannah zones, with very small numbers in 
the arid and humid zones. Overall, perhaps 10- 
20% of farmers in West Africa use draft animal 
power, with the highest concentrations in the 
cotton- and groundnut-growing areas of central 
Senegal, central and southern Mali, and the 
southern parts of Burkina Faso, Niger and 
Chad together with the northerly parts of Cote 
d’Ivoire, Ghana, Benin, Nigeria and Cameroun. 
All countries in the sub-region have research 
and development activities relating to animal 
traction. 

Central Africa 

In the forest zone of central Africa, there are 
very low cattle populations, and even fewer 
equines. Projects promoting the use of draft 
animals in northwest Cameroun and Zaire have 
experienced high cattle mortality, but have per¬ 
sisted due to the sustained interest of farmers 
and development agencies (Wagner and Mun- 
ringer, 1982; Starkey, 1984a). In most countrios 
ui the sub-region, both governments miJ non¬ 
governmental organizations are carrying out 
studies on the potential for draft animal power, 
and a few private agricultural companies are 
using work oxen. However, at present well 
under 1% of farmers use this technology. 

East Africa 

Animal traction is used in all countries of East 
Africa, but there are great differences between 
and within countries in the extent of its use. For 
example in Kenya, an overall figure of 12% of 
all farmers using a total of 700,000 working ani¬ 
mals, mainly zebu oxen, derives from some 
areas, such as Machakos, where 80% of farmers 
use draft animals, and from other areas, such as 
the Maasai rangeland, where no cattle are used 
for cultivation (Starkey and Goe, 1584). In 
Tanzania around 600,000 East African Zebus 
are used for work, and cultivate about 15% of 
the cropped area (Kjaerby, 1983). In Uganda, 
about 600,000 draft oxen are used, particularly 
in the cotton-growing areas in'the south. In 


many parts of the East African sub-region, agri¬ 
cultural research stations, universities and agri¬ 
cultural projects are currently undertaking re¬ 
search and development studies relating to ani¬ 
mal traction. 

Southern Africa 

Draft animals are used in all countries in south¬ 
ern Africa, and in Botswana 80% of farmers 
work with animals, using a total of 350,000 
cattle and 140,000 donkeys. Cattle often plow in 
mixed teams of 6-12 oxen, bulk and females 
(Farrington and Riches, 1984; Starkey and Goe, 
1984). In Malawi, about 70,000 work oxen are 
used, with adoption ranging from 60% in some 
areas in the north to less than 5% in the south 
(Starkey, 1985). About 500,000 oxen are used in 
Zimbabwe, where 15-20% of smallholders use 
animal power, and 180,000 are used in Zambia, 
mainly in the central and southern areas 
(Shumba, 1983; MAWD, 1985). In 
Mozambique, about 100,000 draft animals are 
employed, mainly in the south of the country, 
while in Madagascar, 330,000 draft oxen are 
used (Lexa, 1985; Tran van Nhieu, 1982). In 
central Angola, about 350,000 diaft oxen are 
employed. Work oxen have been quite widely 
used for crop cultivation in Swaziland and 
Lesotho for many years, and in Lesotho don¬ 
keys and horses arc commonly used for trans¬ 
port. Throughout the independent countries of 
southern Africa, and in Madagascar, develop¬ 
ment projects are currently promoting the use 
of draft animals, and several research studies 
are being undertaken. 

From these generalized figures, it is clear that 
while there are differences between the present 
extent of draft animal power utilization in the 
different sub-regions and countries, there are 
also some important similarities. With the 
notable exceptions of Ethiopia and Botswana 
(and perhaps some central African countries), 
there are wide variations within each country as 
to the extent of adoption. While overall national 
figures are commonly in the order of 10-25%, 
these disguise large within-country variations, 


102 


Animal Power in Farming Systems 



Animal power in West At .lean farming systems 


with localized adoption rates as high as 80% 
being offset by other areas where fewer than 
5% of farmers use animal power. In almost all 
countries, animal traction has been proven to 
be viable in certain (often undefined) circum¬ 
stances, and therefore in each country innova¬ 
tive farmers could travel to see draft animals in 
use and could obtain basic advice and equip¬ 
ment. In almost all countries, there are full-time 
professional staff of ministries, projects, re¬ 
search stations and educational institutions that 
are currently devoting a great deal of time to 
development activities aimed at improving the 
use of draft animal power. 

The range of operations 

Having considered the numbers of draft ani¬ 
mals in use in Africa, it nportant to under¬ 
stand the extent to which ,«ey are used. Primary 
soil cultivation accounts for probably 90% of 
animal power usage, with probably three mil¬ 
lion mareshii ards in use in Ethiopia, and a 
similar number of steel mouldboard plows in 
use elsewhere in sub-Saharan Africa. The ma¬ 
jority of plowing is tor dryland crops, notably 
maize, sorghum, groundnuts, cotton and teff. In 
Madagascar, parts of West Africa and in small 
irrigation schemes elsewhere, oxen are used for 
plowing and puddling rice swamps. In a few 
places in Africa, including northern Nigeria, 
ridgers are used instead of mouldboard plows. 
Senegal is unusual in that about 150,000 seeders 
and 70,000 groundnut lifters are in use (Har¬ 
vard, 1985), but elsewhere numbers of seeders 
and groundnut lifters are very small. 
Throughout Africa, harrows may be used, but 
there may be ten plows for each harrow in use. 
While weeding implements arc available in 
most countries, it is likely that less than 5% of 
farmer, who plow with animals use weeding 
tines. While fewer than 10% of animal power 
users have carts, these may well be in use 
throughout the year, and so their importance 
may be greater than absolute numbers imply. In 
Ethiopia the use of animals for threshing by 
trampling is common, but this involves little 
time and no equipment. In some parts of the 


Sahel and Botswana, animals are used to raise 
water )' r om wells, and in a few countries in 
Africa oxen and mules arc used in timber ex¬ 
traction. In Northeast Africa, animals are used 
for grinding and oil extraction, using traditional 
wooden mills. 

It should be remembered that the majority of 
crop farmers in A^Ica still use manual labour 
for their fanning. However it is clear that ani¬ 
mal traction is becoming increasingly important 
in most sub-Saharan countries. At present most 
draft cattle are only used for plowing, an oper¬ 
ation frequently restricted to one cropping 
period each year. As the ownership of draft ani¬ 
mals necessitates investment in time and re¬ 
sources throughout the year, the lack of regular 
employment has major implications both for 
overall farm profitability and the standard of 
training of the animals. 

Animal traction component 
research 

Single discipline studies 

Many countries now have multidisciplinary 
farming systems research teams, but in most 
countries such team work is a quite recent phe¬ 
nomenon. Historically, and this includes the 
time up to the early 1980s, most research relat¬ 
ing to animal tracMon was carried out by single 
disciplines working in isolation. For example, in 
most countries those responsible for research 
on agricultural engineering and those respon¬ 
sible for research on animal nutrition and 
breeding worked in separate organizations, 
ministries or divisions, with few linkages or con¬ 
tacts between the professional staff. In such cir¬ 
cumstances, it was common to find the agricul¬ 
tural engineers designing and re-designing 
plows and implements, while the livestock spe¬ 
cialists concentrated on producing feed supple¬ 
ments or the genetic improvement of potential 
draft animals through breeding. Staff of both 
divisions strove to achieve excellence in their 
fields, and the results were often implements 
and animals of superb quality. However, all too 
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often, the research had little impact on the 
farmer, as it did not address the critical limiting, 
factors, and did not take into account the fact 
that the fanners could not afford the cost of 
such high quality products. 


Wheeled toolcarriers 

Perhaps the best example of component re¬ 
search leading to unaffordable solutions is the 
wheeled toolcarrier, which has been developed 
and refined for three decades. Despite wide¬ 
spread and continued promotion by different 
development agencies in many countries in 
Africa, it has not yet been proven by farmer 
adoption. In The Gambia, several hundred 
wheeled toolcarriers. were imported, before it 
was found to be too expensive and insufficiently 
manoeuvrable (Mettrick, 1978). Different de¬ 
signs were tried in Botswana, and after the in¬ 
itial optimistic suggestions that they would 
prove invaluable (Gibbon, Harvey and Hub¬ 
bard, 1974; Mochudi, 1975), they were quietly 
rejected by farmers (EFSAIP, 1981), In 
Senegal, wheeled toolcarriers have been com¬ 
mercially available to farmers for many years, 
but due to lack of demand, regular production 
has now ceased, and only small numbers are 
made to meet the requirements of research sta¬ 
tions. In the past ten years, about 1000 wheeled 
toolcarriers, some ready-manufactured and 
some in the form of raw materials, were im¬ 
ported into Mozambique, but not used by far¬ 
mers to any significant extent. Elsewhere in 
Africa, for example Ethiopia, Kenya, Malawi, 
Mali, Nigeria, Tanzania, Zimbabwe, wheeled 
toolcarriers have been evaluated and modified 
on research stations, but have not been recom¬ 
mended for farmer use. Altogether more than 
5000 wheeled toolcarriers have been made in 
Africa or imported, but the number ever used 
by farmers as multipurpose implements for sev¬ 
eral seasons has been negligible. A similar com¬ 
bination of on-station success and on-farm re¬ 
jection has been observed in India and Latin 
America (Starkey, 1987). 


The problems of wheeled toolcarriers at farm 
level are seldom discussed in the literature, so 
that many people are under the impression that 
the technology has been widely adopted by far¬ 
mers. There have been a few technical prob¬ 
lems, and some designs have needed much 
modification, but most of the difficulties have 
been due to the differences between the condi¬ 
tions under which the equipment was de¬ 
veloped, and the realities of tire farms. For 
example farmers have often complained of the 
weight of the toolcarriers, which hrd been de¬ 
veloped and tested using station-maintained 
animals that have been far bigger and stronger 
than village animals. Similarly fanners have 
complained of problems of manoeuvring 
wheeled toolcarriers around stumps, whereas 
these and other obstructions seldom exist on re¬ 
search stations. In many countries the wheeled 
toolcarriers have been rejected on the grounds 
of convenience or of economics. Some farmers 
who have been lent them for evaluation have 
been happy to keep them, but not to pay the 
real cost of the toolcarriers. Few fanners have 
used wheeled toolcarriers as multipurpose im¬ 
plements for long. After initial testing, most far¬ 
mers have used them only in a single mode 
(Rowing, cultivating or, most often, transport). 
Farmers have pointed out that it is preferable 
to own a simple cart and a simple plow than 
one combined implement. This is more flexible, 
more convenient and it reduces risk. Much time 
(and money) could have been saved had re¬ 
searchers spent more time discussing with far¬ 
mers the technical and economic realities of 
their farming systems, rather than concentrat¬ 
ing on the undoubted successes achieved on the 
research stations (Starkey, 1988). 

Improved draft breeds 

There are strong parallels between the develop¬ 
ment of wheeled toolcarriers and the develop¬ 
ment of improved draft animals. Both have 
tended to be the domain of a single discipline, 
both have been centred on research stations, 
and both have had strong donor support. In 
both cases, the goal has been excellence, rather 
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than adaptability and affordability. In several 
countries, including Cdte d’Ivoire, Kenya, 
Madagascar, Malawi and Senegal, breeding 
programmes have produced crossbred animals 
that are clearly stronger than indigenous 
breeds, (Letenneur, 1978; Tran van Nhieu, 
1982, Tessema and Emojong, 1984). However 
the crossbreds have inevitably required more 
maintenance feeding (Anderson, 1983; Tesse¬ 
ma and Emojong, 1984), they have often been 
disease-susceptible (Letenneur, 1978), and 
have been more expensive (Tran van Nhieu, 
1982). Discussions with farmers indicate that 
while strength may be desirable, vital character¬ 
istics of draft animals include the requirement 
to be relatively inexpensive, readily available 
and easily changeable, and animals must be 
able to survive using available and affordable 
feed resources and animal health services 
(Starkey, 1985). Thus, while farmers are often 
happy to benefit from the output of subsidized 
breeding programmes, such schemes are un¬ 
likely to be viable in the long term. This was 
seen in Senegal where little now remains of the 
draft animal breeding programme of the late 
nineteen sixties (Hamon, 1970). 

The examples cited have involved agricultural 
engineers and animal scientists. However many 
comparable examples of component research 
giving rise to relatively expensive solutions to 
non-limiting factors could be cited in other dis¬ 
ciplines, for example relating to the develop¬ 
ment of nutritionally excellent but highly ex¬ 
pensive feed supplements, and even technically 
sound but excessively time-consuming training 
courses. 

Lessons from previous methodologies 

The most important lessons from these exam¬ 
ples are that farmers should be consulted from 
the outset, that studies should be prioritized to 
address the key limiting factors, and that eco¬ 
nomic criteria must not be forgotten. It is also 
important that research should be carried out 
under conditions representative of the local 
farming systems. The multidisciplinary ap¬ 


proach should include a careful assessment of 
the priorities for the farmer, and care should be 
taken that research subjects reflect the key con¬ 
straints of the farmers, rather than simply the 
interests of the researchers. A strong element 
of economic realism should be integral within 
any research team, so that time is not wasted on 
developing technically excellent, but clearly un¬ 
affordable solutions. The methodology should 
be flexible and open-ended, being designed to 
seek solutions, rather than prove points. The 
studies should be highly developmento-rien- 
tated, with any data collection being merely a 
means to an end, rather than an end in itself, 
and measurements or assessments should clear¬ 
ly reflect those parameters important to the 
farmer. Wherever possible, research should be 
carried out on representative local farms, using 
resources that are available to, and affordable 
by, the fanner. Finally, research should be 
undertaken in close liaison with similar pro¬ 
grammes elsewhere, to ensure that researchers 
do not duplicate studies unnecessarily, and that 
they build on each other’s experience. 


Animal traction in 
The Gambia 

Introduction of draft oxen 

In many West African countries at the present 
time, projects are attempting to introduce ani¬ 
mal traction into different farming systems with 
very different success rates. The Gambia is a 
small country that has not had any long history 
of using draft animal power, and yet today over 
60% of rural households use animal Tor work. 
It is therefore interesting to see how such inno¬ 
vative changes have come about, and what the 
implications may be for the introduction and 
the diversification of animal power in other 
countries in the region. 

The first recorded systematic attempt at pro¬ 
moting working animals in The Gambia ap¬ 
pears to have taken place in 1947, when a small 
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number of ex-servicemen were assisted to pur¬ 
chase oxen and steel plows. However the major 
extension thrust started in 1955, with the estab¬ 
lishment by the Department of Agriculture of 
the first ox-plowing schools. These schools ini¬ 
tially trained both young men and oxen for long 
periods of six to nine months, during which 
time accommodation and board were provided, 
and a small allowance paid. By 1965 there were 
24 schools (subsequently blown as Mixed 
Farming Centres) with 377 trainees. The period 
of training was gradually reduced, so that in 
1965 it involved two months at the centre, the 
cultivation season on farm, with supervisory 
visits, and regular refresher training at the 
centre. Cattle had to be provided by the family 
or sponsors of the trainee but for the first sea¬ 
son robust Emcot ridging plows were lent to the 
trainee. Small financial incentives were given to 
the trainees and trainers to encourage wide¬ 
spread use of the animals during the first sea¬ 
son, and short-term credit was made available 
for purchase of seeds and fertilizer. Trainees, 
or their sponsoring farmers, were expected to 
purchase their own ridger by cash payment 
after the training period. 

The initial impact of the ox-plowing schools was 
encouraging and the numbers of work oxen in 
use increased rapidly. Prior to 1955 very few 
fanners in The Gambia used draft animals. 
However the ox-plowing schools and extension 
programme during the period 1955 to 1970 
brought animal traction into the majority of vil¬ 
lages in the country. By 1975 about one third of 
farming families were using draft animal power 
and such a major change in just twenty years 
represents a small agricultural revolution. The 
importance of the formal extension programme 
was highlighted during a recent visit to The 
Gambia when farmers in fifteen villages all as¬ 
serted that animal traction had started in their 
villages 17 to 20 years before as a direct result 
of the Department of Agriculture programme, 
and that prior to this extension programme no 
one in their families had ever tried to use work 
animals. 


Diversification and donkeys 

From 1955 to 1976 training had been based at 
Mixed Farming Centres and involved only 
N’Dama work oxen. In 1977 it was decided to 
start a programme of village-based farmer 
training, in order to reach more farmers. At the 
same time it was decided to allow extension 
staff to assist in the training of donkeys and 
horses. In contrast to the initial, highly innova¬ 
tive decision of the Department of Agriculture 
to promote oxenization, the decision to train 
donkeys and horses was an example of the ex¬ 
tension staff responding to the farmers’ own in¬ 
novation. Up to this time all government re¬ 
ports had referred to oxenization and ox-drawn 
implements. Donkeys and horses had not been 
used or trained at Mixed Farming Centres, and 
animal traction research involved only N’Dama 
oxen. However farmers, on their own initiative, 
had been increasingly using donkeys and horses 
for work, often obtaining the animals and har¬ 
nessing from private traders in Senegal. 

The 1974 the Agricultural Census put the num¬ 
ber of oxen or bulls in use at 44,000 and the 
donkeys and horses at 10,000 and 5000 respec¬ 
tively. Thus already by 1974, 25% of com¬ 
pounds were using donkey power, primarily for 
seeding. In one area there were more donkeys 
in use than oxen. The numbers of donkeys in 
use have risen very rapidly, and there are now 
estimated to be 30,000 donkeys working in The 
Gambia while ihi. number of oxen has dropped 
to about 18,000. Figures for 1983 put the na¬ 
tional figures at 38% of compounds using oxen, 
44% using donkeys and 13% using horses 
(these figures are not exclusive and some far¬ 
mers will be in more than one category). Thus 
during the period 1965 to 1985, donkeys 
changed from being of minor importance to 
their present status of the dominant draft ani¬ 
mal of The Gambia. This rapid change, almost 
another farming revolution, appears to have 
come about almost entirely through farmer in¬ 
novation rather than extension effort, an * illus¬ 
trates clearly how quickly a technology can 
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spread without government intervention if far¬ 
mers see it to be profitable. 


Reasons for preferring donkeys 

The increasing popularity of donkeys was large¬ 
ly due to their low cost. The meat of donkeys is 
not eaten in The Gambia and surplus donkeys 
from Senegal could be bought for US$15-25. 
On the other hand oxen, which are valuable for 
their meat, cost US$100-170. However it was 
not simply cost that caused the change, for 
some farmers who owned cattle started using 
donkeys in preference to their oxen. One major 
reason for the use of donkeys is related to the 
perceived requirement for several people to 
work with oxen, while frequently only one per¬ 
son is used to control a donkey Some farmers 
appeared unaware that it is possible for oxen to 
be worked with one person, as is normal in 
Ethiopia and Asia. For others, the risk of theft 
prevented them investing more of their time in 
training, since well-trained, docile oxen are 
much easier to steal than poorly trained, wilder 
animals. Donkeys are not very attractive to 
thieves since they are of low value and cannot 
be easily transported and sold in the form of 
fresh meat. This means a farmer can allow a 
well-trained and docile donkey to wander un¬ 
supervised in the dry season without the nag¬ 
ging fear of theft. 


This example shows that The Gambia has ex¬ 
perienced two dramatic changes in its farming 
systems in less than thirty years. Firstly through 
a highly structured extension programme based 
on formal training centres, the extension service 
brought what previously was almost an un¬ 
known technology into the majority of the vil¬ 
lages in The Gambia. This suggests that lack of 
knowledge of innovative technologies, or lack of 
confidence to try them, can indeed be limiting 
factors, and that catalytic programmes to intro¬ 
duce draft animal technology can sometimes be 
both appropriate and highly effective. 


Implications of the farmer innovation 

The rapid spread of donkey technology 
throughout The Gambia, prior to any official 
encouragement or endorsement by the exten¬ 
sion services, illustrates how very quickly 
knowledge can diffuse through informal chan¬ 
nels. This spread involved not just a change in 
animal, but a change in cultivation system: a 
change from heavy draft plowing and ridging 
with oxen, to tine cultivation or direct planting 
with donkey-drawn seeders. In meuy cases this 
involved obtaining new equipment and spare 
parts from neighbouring Senegal, and often in¬ 
novative equipment modifications were under¬ 
taken in the villages. The change from paired 
oxen to single donkeys involved a change from 
simple wooden yokes to more complicated rub¬ 
ber or leather harnesses >nd different hitching 
systems. Yet these dramatic changes did not in¬ 
volve government services but were based 
mainly on traditional means of obtaining knowl¬ 
edge, training, advice and credit. 

It could be argued that the example of The 
Gambia is not typical, since it is a small country, 
and farmers were influenced by developments 
in neighbouring Senegal. However the case of 
animal traction technology crossing national 
frontiers is by no means unique in West Africa. 
Emcot ridging plows from Nigeria have spread 
into neighbouring Niger, Benin, Togo and 
northern Ghana through private traders, and 
plows from Guinea have been brought into 
Sierra Leone. In many countries animal traction 
has been sustained entirely by private training, 
equipment and financial services. Conversely 
there have been many expensive projects that 
have actively tried to promote animal traction, 
with disappointing results. 

Economic and social considerations (costs and 
risks) are crucial to the adoption of technology. 
In The Gambia, farmers have adopted a novel, 
exotic species of animal with a high mortality 
rate which was cheaper than the indigenous 
cattle. Elsewhere donor-assisted projects have 
often tried to promote the use of new breeds 
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that have been disease susceptible and more ex¬ 
pensive than local breeds, and this has not 
generally been successful. In The Gambia, a 
new harnessing system using a single animal 
spread rapidly, despite the fact that it was 
slightly more expensive and complicated than 
the wooden yoke, and this may be because it 
allowed the use of the cheaper animals that re¬ 
quired less training and supervision. Elsewhere 
new yoking systems have not been rapidly 
adopted, because they have often not been as¬ 
sociated with clear benefits. In The Gambia the 
farmers rejected the government-subsidized 
wheeled toolcarriers that were complicated, 
heavy and very expensive. Nevertheless they 
have also shown themselves willing to invest 
their private resources in other technology, 
such as the Super Eco Seeder, that also seems 
quite complicated and expensive, but which is 
seen by the farmers as very appropriate, 
v 

The introduction of animal 
traction 

Equipment 

In general, equipment should be selected that is 
simple, affordable, readih available and can be 
easily maintained. The word selected, rather 
than developed, is used since there already 
exists a vast number of equipment designs. In¬ 
novative farmers and village artisans are gener¬ 
ally very astute at selecting the most appropri¬ 
ate equipment to their needs from a range of 
options. They can often fine-time the equip¬ 
ment to their particular conditions by various 
modifications to the existing design. 

Animals 

When animal traction is introduced, it is par¬ 
ticularly important that the animals used should 
be well adapted to the environment and ca¬ 
pable of existing on the resources available to 
the farmer. Many introduction programmes 
have been severely set back by high mortality 
rates in the early years. Animals should be af¬ 


fordable and available in sufficient quantity that 
a farmer can obtain replacements easily. In 
most cases this will mean that indigenous 
breeds are used. There are far too many sug¬ 
gestions by external consultants that large or 
exotic breeds should be used by programmes 
attempting to introduce animal traction into an 
area. Such animals would almost certainly be 
less hardy than local animals, require greater 
resources and a higher degree of management, 
and be difficult to obtain in the short term. 
When a new technology is combined with a new 
animal, there is a strong risk that the appropri¬ 
ate technology would be rejected because of 
problems with the inappropriate animals. 

Economic issues: risk and credit * 

Introducing animal traction is likely to involve 
farmers in considerable investment in their time 
and resources, and expose them to significantly 
increased risk. It may be desirable to provide 
some form of insurance against the risk of los¬ 
ing an animal, and some credit schemes, such as 
those operating in Burkina Faso, include an in¬ 
surance clement within the loan terms. In the 
first year, there are unlikely to be rapid returns 
from adopting animal traction, and the benefits 
may only develop over a period of five to seven 
years (Barratt et al., 1982). It is unlikely that 
loans based on standard commercial credit 
conditions for interest rates and repayment 
periods will be appropriate to programmes in¬ 
troducing animal traction. If credit is given, it 
should be based on realistic and not optimistic 
forecasts of farm profitability over the years, 
and should not assume that farmers will im¬ 
mediately make full use of the technology. Ani¬ 
mal-powered farming systems require consider¬ 
able effort in stumping, and it is unlikely that 
farmers will have the resources, time or con¬ 
fidence to rapidly destump their land. Thusani- 
mal traction use is likely to be progressively in¬ 
creased over several years. This is not simply a 
question of stumping, it is a question of risk. 
Farmers are likely to be changing from tradi¬ 
tional mixed cropping systems that require little 
investment and provide low, but reliable, out- 
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puts. Animal power adoption implies a great in¬ 
vestment, that has to be paid for by increased or 
more valuable outputs. This often is achieved 
by monocropping saleable commodities, a 
strategy which is risk-increasing, since repeated 
monocrops are more likely to be devastated by 
weeds, pests or environmental conditions than 
are a range of mixed crops. Farmers adopting 
animal traction often try to keep two farming 
systems running parallel for the first few sea¬ 
sons, thus spreading their risks, but also pre¬ 
venting them from maximizing their benefits 
from animal traction adoption, 

Social implications 

Programmes attempting to introduce animal 
traction should be aware of the social costs and 
benefits of the technology. In some cases the 
benefits achieved by one gender or age group 
necessitate extra costs for another social group. 
One example of gender effects arises in some 
societies when animals are used only for pri¬ 
mary cultivation, thus saving the traditional cul¬ 
tivators (often men) from the drudgery and 
allowing greater areas to be tilled. This may re¬ 
sult in those responsible for weeding and har¬ 
vesting (often women) actually having more 
work, without there being compensating social 
or economic benefits for these people. Children 
are often used to look after draft animals, and 
farmers adopting draft animals may be less will¬ 
ing to send their children to school if this inter¬ 
feres with herding duties. 

Lack of social tradition of keeping large ani¬ 
mals is often cited as an important reason why 
the introduction of draft animals is difficult. 
Nevertheless there seems to be strong evidence 
from many West African countries that farmers 
can very rapidly adopt a technology that is un¬ 
familiar if it has clear social or economic bene¬ 
fits. While it is clear that traditions and taboos 
can be important in any society, these can 
rapidly change with time. In general social con¬ 
straints to animal traction adoption are only 
cited when there is also another problem, and 
this is most commonly a lack of economic 


profitability. For example, in two neighbouring 
regions in Zaire, one project made very slow 
progress at the same time as another achieved 
rapid success. In the area where animal traction 
adoption was very slow, farmer unfamiliarity 
with cattle was cited as a major constraint; 
there was also no market outlet for produce. In 
the second area, there was a main road. Along 
this it was possible to sell maize at twice the 
price that prevailed in the first area, since there 
was a high demand in a nearby town. As a re¬ 
sult villages that had hardly ever seen cattle be¬ 
fore, and in which no one was used to handling 
animals, rapidly adopted animal traction. In the 
area in which animal traction was clearly profit¬ 
able, there was little talk of social constraints 
(Starkey, 1984). 

Environmental issues 

Finally, although there is emphasis here on the 
equipment, the animals and the socio-economic 
implications of animal power introduction, one 
should also be aware of the environmental im¬ 
pact of animal traction. Introducing draft ani¬ 
mals in West Africa has been associated with 
the stumping of land and the introduction of 
mouldboard plows or ridgers which invert the 
soil. It has also often been associated with ex- 
tensified, rather than intensified, production. 
Compared with traditional, long-duration, 
bush-fallow systems of cultivation, animal trac¬ 
tion farming systems tend to cause greater ero¬ 
sion. Animal traction may .'Iso lead to great 
problems of weed infestation; for example 
clearing forests can lead to the development of 
unproductive fire-climax grasslands, dominated 
by grasses such as Imperata cylindrica whose 
tough rhizomes make further cultivation very 
difficult. It may well be argued that the problem 
in these cases is not animal traction but the 
change from the traditional systems that cannot 
sustain the growing populations, and that there 
are few viable alternatives to the use of animal 
power. Nevertheless inevitable, it does seem 
important to consider the environmental impli¬ 
cations of introducing animal traction. 
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The intensification of animal 
traction 

Increasing annual utilization 

In terms of the workshop theme, intensifying 
the use of animal traction implies using draft 
animals for more days of the year. Very many 
working animals employed by farmers are only 
used for primary cultivation and only work for a 
few weeks each year. This may mean that it is 
difficult to justify spending a great deal of time 
on training animals, so that farmers do not have 
precise control over their animals, and some re¬ 
training is needed each year. Intensifying ani¬ 
mal power may involve using draft animals for 
more cultivation operations, notably seeding 
and weeding or using animals for transport. 
This may have important implications for crop¬ 
ping techniques, particularly if row planting is 
adopted, and the extra work involved may 
necessitate more attention to animal feed re¬ 
sources. 


Equipment 

There is a very wide range of implements avail¬ 
able to carry out seeding, secondary cultivation 
operations and transport. An elegant idea was 
to combine these into a single, multipurpose 
implement known as a wheeled toolcarrier, but 
as noted above, such implements have not been 
adopted by farmers. Simpler multipurpose tool¬ 
bars such as the Houe Sine have had some suc¬ 
cess in Senegal and Mali where they are mainly 
used for tine cultivation, weeding and the 
“earthing-up” of ridges. In Togo and Burkina 
Faso a triangular cultivator is sold for tine culti¬ 
vation and weeding, but sales are much lower 
than those for plows. In northern Nigeria ridg¬ 
ing plows are used for weeding between ridges. 
In southern and eastern Africa, weeders are 
available which are fitted with levers to adjust 
row width, but although they have been in use 
by farmers for many years, overall adoption 
rates are low. In some countries, including parts 


of Kenya, fanners have modified their plows for 
inter-row weeding. 

A wide range of cart designs is also available. In 
Asia, roost carts have been based on large 
wooden wheels. The large diameteT of the 
wheels is useful when negotiating pot-holes and 
allows the wooden bearing to turn quite slowly. 
In Africa wheels with wooden spokes have sel¬ 
dom become popular. Reasons cited for this 
have included difficulties in obtaining well-sea¬ 
soned timber, and the stresses caused by the 
large changes in humidity between the wet and 
dry periods of the year. Carts with steel wheels 
fixed to stub axles and oil-soaked wooden bear¬ 
ings have spread on a small scale in several Af¬ 
rican countries. They are most suited to light 
use, for with heavy use they tend to suffer weld¬ 
ing fatigue and wear of thrust washers and 
bearing blocks. In many countries carts are 
made from wrecked cars and pick-ups. In sev¬ 
eral West African countries including Senegal 
and Mali, large numbers of carts with pneu¬ 
matic tyres and sealed bearings have been pur¬ 
chased by farmers. Although expensive, these 
are generally considered to be the most satis¬ 
factory type of cart, and farmers have been seen 
to be prepared to cope with the inevitable 
puncture problems once they have appreciated 
the economic and social value of carts. 

Equipment-nutrition interactions 

The interaction of the different technologies for 
intensifying animal power use can be seen in re¬ 
lation to carts and animal nutrition. Draft ani¬ 
mals in Africa generally obtain all, or most, of 
their food from rough grazing. For working a 
small number of days each year, many animals 
can make use of rough grazing, and simply lose 
some weight during the main work period. As 
the number of working days each year in¬ 
creases, the need for farmers to proride sup¬ 
plementary feed for their animals also in¬ 
creases. One of the cheapest and simplest 
means of providing supplementation is the con¬ 
servation of crop residues, notably groundnut 
straw and maize stover. Such materials are 
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bulky and transporting them by headload is very 
inefficient. By contrast residues are ideal ma¬ 
terials for being transported in animal-drawn 
carts, so that the use of carts makes the stocking 
of residues feasible. The association between 
the adoption of carts and the conservation of 
crop residues can bp seen in several countries 
including Senegal, The Gambia and Mali. In 
Ethiopia, where conservation is widely prac¬ 
tised, pack animals are used to carry the hay 
and straw. In both Ethiopia and West Africa, 
where animal transport has become an import¬ 
ant income-generating activity (particularly 
around towns), markets have developed for 
feed supplies, such as crop residues. Farmers, 
without any assistance from development pro¬ 
jects, have often responded rapidly to the de¬ 
mand for animal feeds by conserving crop 
residues, or even growing fodder specially. In 
contrast many feed supplements developed by 
researchers, and promoted by development 
projects, have had little uptake, often because 
they were not considered to be cost-effective. 
This again illustrates that profitable marketing 
opportunities are often a prerequisite for 
adopting a technology. 


Social and economic effects 

Animal-drawn carts can have important social 
and economic effects within communities. In 
Sierra Leone, ox-carts have been used to trans¬ 
port sick people, to take village officials to 
chiefdom meetings and to allow village tailors 
to work at local markets. In Zambia, it was con¬ 
sidered that in some regions agricultural pro¬ 
duction was suppressed by lack of marketing 
opportunities, and that marketing was con¬ 
strained by lack of rural transport. As a result, 
farmers were assisted to purchase ox-carts, as 
an indirect means of stimulating crop produc¬ 
tion (Mack, 1984). In Malawi it was reported 
that some farmers found that their secondary 
transport operations became more profitable 
lhan their primary production (Starkey, 1985). 


Intensified production may require different 
systems for managing draft animals during the 
year. In much of West Africa, animals remain in 
large herds for most of the year and are only 
kept within villages during the cultivation sea¬ 
son. As the use of animals increases, there is a 
tendency for animals to remain in the villages 
for longer. This may have implications for the 
work of children, as herders. Since it is relative¬ 
ly inefficient for one person to supervise the 
grazing of a single pair of animals, community 
grazing schemes may be adopted, provided 
there is sufficient social cooperation. An alter¬ 
native strategy adopted by some communities is 
to move towards the stall feeding of draft ani¬ 
mals. 

Diversification of animal 
traction 

Novel uses of animal power 

In the context of this workshop, diversifying the 
use of animal traction implies extending the use 
of power beyond the standard range of crop 
cultivation and transport operations. Examples 
of diversified uses include animal-powered sys¬ 
tems for water raising or milling, such as those 
being evaluated by the German Appropriate 
Technology Exchange (GATE) in Senegal, 
Burkina Faso and the Central African Repub¬ 
lic. Also under this category would fall the use 
of draft animals for water harvesting in arid 
areas such as the Turkana district of Kenya; the 
construction of ponds or terraces as being de¬ 
veloped in Ethiopia; and the use of animal 
power for timber extraction, whether at a com¬ 
mercial level, such as in the forestry operations 
in Malawi and Swaziland, or at the village level, 
as is found in Togo. Diversification may also be 
taken to include the use of novel breeds or 
species, such as the evaluation of water buffalo 
in Senegal. Perhaps more importantly it can in¬ 
clude the use of female animals for work, a sub¬ 
ject of interest to farmers and research pro¬ 
grammes in several countries in parts of Africa, 
"including Senegal and Cameroun. 
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Equipment 

The equipment for diversified operations is 
often very expensive, as in the case of animal- 
powered mills and gears. While in North Africa 
and Asia there have been traditional systems 
for grinding and for raising water based largely 
on wooden construction, many modern designs 
being evaluated are made of steel and are rela¬ 
tively complicated and expensive. Some designs 
being evaluated by the German Appropriate 
Technology Exchange (GATE) can be seen at 
Rolako during the field visit. It should be 
stressed that these should be considered proto¬ 
types, as yet unproven by sustained farmer 
adoption. 

Other animal-drawn equipment, such as earth- 
moving scoops, have been used at agricultural 
stations and on large farms in Kenya, Zambia 
and Zimbabwe for decades. Recent work on 
pond construction in Ethiopia, stimulated by 
ILCA, has been based on similar scoop designs. 
Such earth-moving scoops have seldom been 
used by the small-scale farmer, partly because 
their cost relative to their use is also quite high. 
Whether one is talking of a large mil! or an 
earth-moving scoop, it is unlikely that individual 
small farmers could justify purchasing such 
equipment, so that such implements are either 
likely to be owned communally or by contrac¬ 
tors. 

Social and economic implications 

This has significant social and economic impli¬ 
cations. An entrepreneur would probably re¬ 
quire a major loan, and would expect to cover 
the cost of this in hire charges. On the other 
hand, if equipment were communally owned, 
there would have to be great social organization 
and cohesion to ensure that it was correctly and 
equitably used and maintained. Water harvest¬ 
ing, terracing and pond construction are likely 
to involve community decisions, not only be¬ 
cause of the large investment but also because 
their success is likely to depend on how land is 
allocated within a community and on planning 


over quite large catchment areas. Installation of 
grinding mills and water-raising systems in 
Senegal have often imposed new strains on 
communities in managing the resources. For 
example, if members of a community install a 
water-lifting device, it has to be decided 
whether non-contributors are allowed to 
benefit from it and, if so, whether charges 
should be or could be levied (Jacobi and Lowe, 

1984) . At some village grinding mills, users are 
expected to bring along their own animals to 
provide power (Busquets, 1986). 

Innovative use of animals 

When animal traction is well established using 
local animals, it may be possible to diversify the 
type of animal employed. The example of The 
Gambia showed how farmers can rapidly adapt 
to a new type of animal, if this is socially and 
economically desirable. In parts of Mali, Niger 
and northern Nigeria, farmers are increasingly 
using camels for crop cultivation, although ab¬ 
solute numbers are still very low. In northern 
Nigeria, farmers have started to stall-feed work 
bulls for beef production. In Sine Saloum in 
Senegal, farmers have increasingly employed 
qows for work (Lhoste, 1983; Reh and Horst, 

1985) . With high levels of management, and the 
availability of good quality feed such as ground¬ 
nut hay, the use of cows can be economically at¬ 
tractive. In conditions of high management and 
clear economic profitability, it may even be 
possible to consider using exotic animals or 
crossbreds, although previous experiences indi¬ 
cate that any such initiatives should proceed 
with very great caution. 

Innovative cropping systems 

Several programmes in West Africa are looking 
at the options for diversifying the crops for 
which animal traction is currently used. In Cdte 
d’Ivoire, Togo and Sierra Leone, there has been 
interest in the potential for using oxen to make 
ridges for growing root and tuber crops (Bigot 
et al ., 1983). In The Gambia the options for 
using N’Dama oxen for rice cultivation are 
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being studied. These are areas where network¬ 
ing can play an important role. For example, 
following this workshop the participants from 
The Gambia will be staying on to visit projects 
in Sierra Leone working in this field. 

Conclusions 

This paper has attempted to provide a perspec¬ 
tive on the use of animal traction in Africa, and 
some of the influences of history, promotional 
schemes and research programmes in deter¬ 
mining the present situation. One thing that is 
clear from the examples cited of Ethiopia, 
North Africa, Asia and The Gambia is that ani¬ 
mal traction con be developed by farmer initia¬ 
tives. Within West Africa there are many exam¬ 
ples of traditional village credit and financial 
arrangements sustaining animal traction. In 
many countries animal husbandry practices de¬ 
veloped by livestock owners themselves are 
more important for maintaining the health of 
animals than the over-stretched veterinary ser¬ 
vices. Harnessing systems and animal traction 
equipment have been developed by farmers in 
cooperation with local artisans. Moreover there 
is a very great tradition of farmers carrying out 
research and development studies themselves 
(Richards, 1985). 

While farmers do not use the jargon and acro¬ 
nyms associated with the modern, academic 
form of Farming Systems Research, their meth¬ 
odology is often faultless. While farmer re¬ 
search is seldom replicated or reported, it is 
frequently more rigorous, in scientific and 
methodological terms, than the research of 
some development projects which try to prove 
the validity of their preconceived ideas. Thus 
there seems no justification for researchers or 
extension workers having patronizing attitudes 
towards farmers. Research and development 
projects are not prerequisites to innovation, but 
they can provide valuable opportunities for 
working with farmers to accelerate the pro¬ 
cesses of development. 

The challenge of the workshop is to obtain a 
closer understanding of the farm level implica¬ 


tions of the introduction, intensification and 
diversification of animal power in West African 
farming systems. As the workshop develops it is 
hoped that the problems of the farmers can 
become more clearly understood, that their 
major constraints can be defined, and that their 
crucial needs can be identified. Such an under¬ 
standing would be a major achievement. Easy 
answers to farm level problems are unlikely to 
be found, but during the months that follow this 
workshop, participants will be able to reflect on 
appropriate means of overcoming the con¬ 
straints. To facilitate this, a practical and realis¬ 
tic approach to animal power research and de¬ 
velopment should be elaborated, one that com¬ 
bines the farming systems perspective with a 
networking methodology. 
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Introduction 

The title of this paper is meant to establish a 
thought process which differs from that im¬ 
plied in the use of Draft Animal Power or its 
acronym - DAP. I believe wc should all be 
thinking in terms of a total agricultural mech¬ 
anization technology, a lechnology which is 
made up of components, each of which is de¬ 
pendent on the others in relation to the task 
which is to be accomplished. The term DAP 
carries a connotation of concern only for the 
source of power, which is only one element 
amongst all the interacting elements of the 
technology. This focus on the power source in¬ 
stead of the totality of the technology has, in 
numerous instances, led to the selection and 
introduction of animal draft technology into 
farming systems when it was completely inap¬ 
propriate in technical, economic, social, or 
political terms. The same is equally true when 
the focus has been on tractors - the source of 
power for much of the mechanical technology 
in agriculture. The effort of the Farming Sys¬ 
tems Support Project in this networkshop is, 
to me, a welcome and refreshing contribution. 
It implies, at least, that the selection and use of 
animal draft technology will be in the.contt»~ 
of the development situation in which it is to 
be applied. FSSP’s efforts suggest that we are 
here to discuss firstly where, or in what circum¬ 
stances, animal draft technology is the appro¬ 
priate level of mechanization technology; and 
secondly how it can best be introduced into de¬ 
velopment situations where it will contribute 
to national development objectives. After all 
any level of mechanization technology - hand 


tools, animal draft or mechanical power - is a 
means to an end: it is not an end in itself. I 
wish to stress, therefore, that the selection of a 
specific level of mechanization must be in the 
context of its contribution to the development 
of the farming system in which it will be used. I 
also wish to stress that the use of agricultural 
mechanization at any technological level can¬ 
not reach its potential contribution in isola¬ 
tion from other technologies which are im¬ 
portant elements in fanning systems. We have 
all seen improved land preparation nullified by 
failure to use improved seeds or failure to es¬ 
tablish an appropriate plant population or to 
control weeds and other agricultural pests. 
Finally, animal draft technology, just as other 
mechanization technologies, can only contrib¬ 
ute to development if it is seriously supported 
at the national level through research, train¬ 
ing, credit, supply of operational inputs, and 
other institutional arrangements. 

Selection of technology 

This networkshop focuses on the implications 
of inimal draft technology at the farm level. 
Wliile respecting this decision of the organi¬ 
zers, it is, nonetheless, necessary to point out 
that it is first necessary to determine that ani- 
m< J draft technology is the appropriate level of 
mechanization for the specific development 
situation being considered. Thus, we can only 
assume here that animal draft technology has 
been selected as the technology of choice after 
cai jful consideration of all three main mech¬ 
anization technology alternatives. I would sug- 
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gest that this could be a dangerous assump¬ 
tion. FAO has found that few developing 
countries have formulated or implemented a 
national strategy for agricultural mechaniza¬ 
tion. Without such a strategy or plan, the 
chances are slim that a serious evaluation can 
be made of technical, economic, social, and 
political factors to determine appropriate 
mechanization technology for each category of 
farming systems. 

At the farm level, selection of hardware for 
animal draft technology starts with the far¬ 
mers’ judgement on two key issues. First, the 
specification of the animal power available to 
them, either on hand or which can be ob¬ 
tained. How many animals are available, what 
size are the animals, and what will be their 
physical capability at the time they are 
needed? Second, the availability and cost of 
the harness and implements. The record shows 
that many attempts over the past twenty years 
to introduce unproved harness and imple¬ 
ments have failed because either appropriate 
models were not consistently available on the 
market, or the cost was beyond the means of 
the farmer. 

With reference to draft animals, my personal 
experience is that there has been a relatively 
negligible adoption of improved species and 
breeds in spite of numerous efforts in research 
and development. Perhaps the reason is again 
the cost. In any event, farmers worldwide con¬ 
tinue to use the draft animals which are tradi¬ 
tionally available in their areas. Without mini¬ 
mizing the need for continued research and de¬ 
velopment on improving the quality of animals 
for draft purposes, the situation, as I see it, 
calls for a greater effort in helping the farmer - 
at the farm level - to develop ways of improv¬ 
ing the capability of the animal power he al¬ 
ready has. Improved feeding practices, for 
example, would go a long way towards ensur¬ 
ing that animals are fit for work when they are 
most needed. The answer is not to recommend 
the feeding of concentrates or supplements 
which carry a cash purchase requirement. 


Ways must be found to .introduce and sustain 
feeding regimes which are based on alternative 
crop production systems that the farmer could 
apply on his own farm. There has been much 
ado about the need for engineers to invent or 
design animal-drawn implements to fit the spe¬ 
cial circumstances of various country or re¬ 
gional situations. The statement is often made 
that implements for draft animals are old-fa¬ 
shioned and not efficient. If farmers are using 
a plow which was used 2000 years ago, it does 
not mean there are no better designs available. 
Rather it means farmers are not aware of bet¬ 
ter plows or it is beyond their ability to afford 
such plows. The technology shelf of animal- 
drawn implements which are technically ap¬ 
propriate for nearly every development situ¬ 
ation is enormous. We, the international com¬ 
munity, have done an abysmal job of making 
farmers aware of alternatives and ensuring that 
they have access to the ones which are appro¬ 
priate to their individual situation. Here, I am 
speaking mainly of implement design. The ma¬ 
terial used for making the implement is a dif¬ 
ferent matter. Too often implements of good 
design incorporate materials and production 
methods which are not readily available in 
most developing countries. The result is invari¬ 
ably that local manufacture, which is essential 
for the widespread introduction and mainten¬ 
ance of animal draft technology, cannot be sus¬ 
tained. There are numerous technical issues 
related to the design and quality of animal- 
drawn implements all of which are controver¬ 
sial and all of which have been debated many 
times. I do not believe this forum is the place 
to continue the debate. It is impossible to 
generalize whether, for example, a chain hitch 
or a beam hitch is technically better; it de¬ 
pends on the traditions and specific situations 
in which the implement will be used. I suggest 
we leave such issues to be decided at a more 
appropriate time and place. 

Use of animal draft technology 

FAO experience shows that the use of animal 
draft technology has generally been limited to 
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primary tillage and transport. Only isolated 
pockets exist where the full potential for using 
this technology has been exploited. Of course, 
in this situation the full benefit of the tech¬ 
nology cannot be realized at the farm level and 
the oft made statement that draft animals are 
usually underutilized is quite true. Why this 
underexploitaticn of such a potentially benefi¬ 
cial technology? There is no single reason. I 
believe that, generally, the use of animal- 
drawn row-planters and inter-row cultivators, 
for example, has been constrained by a lack of 
farmer awareness of opportunities and poten¬ 
tial benefits, limited availability on the local 
market of appropriate implements or equip¬ 
ment, inability of farmers to buy additional 
equipment, and the presence of field obstacles 
which inhibit the use of row-crop equipment. 
Some of these constraints can only be reduced 
by the natural course of events over time. It is 
obvious, however, that there is a need for in¬ 
creased effort to improve farmer awareness, 
increase his access to appropriate implements, 
and create an economic environment which 
will motivate farmers to expand the use of the 
technology. 


Conclusions 

I want to conclude this paper by reiterating tne 

key points which I believe are crucial to the se¬ 
lection and use of animal draft technology: 

- The appropriateness of the technology must 
be determined by the specific farming sys¬ 
tems in which it will be applied. 

- National agricultural mechanization 

strategies and plans are needed to put animal 
draft technology in perspective with regard 
to national development objectives and re¬ 
sources. < 

-The technological shelf to support animal 
draft technology is enormous and this should 
be exploited to the full before using scarce 
resources to mount further extensive re¬ 
search and development schemes. 

- Greater efforts are needed to build the base 
for the technology on what the farmer al¬ 
ready has, and on what is already feasible 
within a country. This implies actions such as 
improving the capacity of existing animals, 
encouraging local manufacture of appropri¬ 
ate equipment, and mounting programmes to 
improve farmer awareness of alternatives. 
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Introduction 

Animal power for cultivation and transport is 
probably used in every African country. Why is 
it therefore necessary to question the relev¬ 
ance of animal traction in the humid zone? A 
literature search quickly reveals that the ma¬ 
jority of reported draft schemes occur in semi- 
arid conditions, less often in sub-humid areas 
and very few in the humid zone. Within the 
humid zone the lowland forest region has re¬ 
mained particularly unattractive to proponents 
of animal traction. 

The humid zone can be defined as that area re¬ 
ceiving over 1500mm annual rainfall, with a 
growing season in excess of 270 days. The coa¬ 
stal strip of West Africa, much of central 
Africa, eastern Madagascar and a small part of 
Mozambique, giving a total area of 4.1 million 
sq km (18.5% of tropical Africa), fall within 
this zone. Only 6% of the cattle and 9% of the 
human population of tropical Africa are in¬ 
cluded in the zone (Jahnke, 1982). A typical 
small farm comprises 6-8 individuals, cultivat¬ 
ing 2-4 ha and owning 2-4 small ruminants. 
Major food crops are maize, yam and cassava; 
the tree crops cocoa and oil palm are import¬ 
ant in some areas. 

The lowland forest zone contains farmland 
under cultivation and bush fallow. Coarse 
grasses invade these areas and natural clear¬ 
ings, but grass cover is sparse or absent under 
the tree cover. A derived savannah belt is 
found adjacent to, and north of, the lowland 


forest. This area is subject to regular fires and 
many tall trees have been destroyed leaving 
low trees, shrubs and bushes. Coarse grasses 
cover fallow areas, but a reduction in the fre¬ 
quency of burning on uncultivated land allows 
an invasion of woody species and reversion to 
forest (Crowder and Chheda, 1977). Rattray 
(1960) has identified Pennisetum spp . as typical 
of the grasses of this zone. 

Mayor factors 

General 

The requirements for successful introduction 
of animal traction into an area have previously 
been discussed by various authors (Goe and 
McDowell, 1980; Sargent, Lichte, Matlon and 
Bloom, 1981; Munzinger, 1982a; Starkey, 
1985). Many factors overlap so that consider¬ 
ation of one involves interaction with others. 
This paper concentrates on those aspects of 
particular relevance to the humid zone, bear¬ 
ing in mind that the focus of discussion is re¬ 
sources available within a small farmer com¬ 
munity. 

Animals 

The primary requirement must be animals, 
which need feeding and keeping alive. We have 
already seen that cattle are relatively scarce, 
generally explained by the presence of tsetse 
flies and the parasitic disease trypanosomiasis 
which infests 90% of the humid zone. Some 


* As Dr. Reynolds was unable to attend the networkshop in person, many ideas contained 
in this paper were presented by his ILCA colleague. Dr. S. Adeoye. 
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breeds, such as N’Dama and West African 
Shorthorns, can tolerate trypanosomes and 
exist where non-trypanotolerant humped zebu 
breeds succumb. The humid zone has an ex¬ 
tremely unsuitable climate for exotic breeds. 
However the concentration of tsetse flies 
varies from area to area, and a recent survey in 
southern Nigeria indicated the presence of 0.3 
million cattle, compared with 12.0 million 
cattle in the country as a whole (Akinwumi 
and Ikpi, 1985; Jahnke, 1982). Zebu outnum¬ 
bered trypanotolerant cattle by 3 to 1, with the 
numbers of all bovines declining towards the 
coastline. 

In the forest region very few cattle are found 
but they are present in larger numbers in the 
derived savannah where dense rainforest has 
been cleared. A number of observations, out¬ 
side the scope of this paper, suggest that the 
tsetse challenge in southern Nigeria has de¬ 
creased in recent years, allowing permanent 
settlement of cattle owners in the derived sa¬ 
vannah. It is not known whether other coun¬ 
tries have experienced similar changes. Some 
cattle are therefore immediately available, but 
are they suitable for animal traction? Else¬ 
where zebu cattle are widely used, and N’Dama 
are worked in Sierra Leone (Starkey, 1982). 
Suitability depends upon what work is to be 
performed, and the power required. Work out¬ 
put is related to body size and a small breed 
would be more limited in its usefulness where 
heavy soils, requiring more effort for land 
preparation, are found (Goe and McDowell, 
1980). 

Before a plow can satisfactorily be used, it is 
necessary to destump the land. In the forest 
zone fields are cultivated for around three 
years before reversion to bush fallow. De¬ 
stumping could only be justified if the means 
were available to maintain soil fertility levels 
and thereby allow extended periods of culti¬ 
vation. 

Farmers can overcome the lower power capac¬ 
ity of small animals by increasing the numbers 
in a team. There is, however, evidence that 


stress, which can arise from work, poor nutri¬ 
tion, other concurrent diseases, pregnancy and 
lactation, increases susceptibility to trypano¬ 
somiasis (MacLennan, 1970). These factors 
have not been quantified but they will con¬ 
stitute an additional constraint on the use of 
draft power in a tsetse-infested zone. Preven¬ 
tion and control of disease will be influenced 
by the standards of husbandry, but exogenous 
veterinary inputs are also required which are 
outside the control of individual farmers. 

As regards feeding, the humid tropics have the 
advantage of a lengthy growing season and 
high rainfall producing lush vegetation so that 
fodder is available throughout the year. How¬ 
ever the nutritional value of grasses falls rapid- 
. ly as plants mature, and become unpalatable, 
but browse maintains its feeding value over a 
long period and is therefore a valuable supple¬ 
ment to grass. Leguminous browse in particu¬ 
lar has the potential to provide high quality 
feed at low cost throughout the year. If a 
farmer in the humid zone requires a team of 4 
small trypanotolerant cattle to provide suffi¬ 
cient draft power for land preparation he will 
need a large quantity of fodder. A team of 4 
N’Dama cattle, each weighing 300 kg, would 
need around 11 tonnes dry matter (DM) per 
year, obtainable from 0,55 ha of Pannicum 
maximum pasture (Doppler, 1980). It is un¬ 
likely that such an area would be available 
close to a village even if the farmer was willing 
and able to plant pasture. 

A steady supply of mature animals would be 
needed for any successful animal traction 
scheme. Butterworth (1985) pointed out that a 
herd of 12 young and breeding animals is re¬ 
quired to provide replacements for 2 oxen. In 
the humid zone self-sufficiency is unlikely to 
extend to the provision of draft animal re¬ 
placements, and small farmers would be forced 
to purchase stock. 

Forage and fodder crops in West Africa have 
been reviewed by Crowder and Cnheda (1977). 
Dry matter yields of natural pasture range 
from 2 to 6 tonnes/ha, but plant d pasture can 
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frequently produce 20 tonnes DM/ha. Animal 
production from planted pasture on the 
derived savannah of Nigeria has been recorded 
as 4 times that from natural rough grazing 
(Ogor and Hedrick, 1963). Continuous grazing 
in humid areas permits a build-up of ticks and 
internal parasites in cattle, and possibly nema¬ 
tode intestation in the soil. Grazing young 
stock together with older animals causes heavy 
helminth burdens in the former and retards 
growth. Rotational grazing of planted pasture 
is therefore necessary requiring additional 
fencing (Crowder and Chheda, 1977). 

Annual biomass production on fallow land in 
an established forest environment would be 
around 10 tonnes DM/ha, compared with 
8 tonnes DM/ha in a savannah region (Nye and 
Greenland, 1960), However a lower propor¬ 
tion of the regrowth on forest fallow is palat¬ 
able to livestock, and the practicality of allow¬ 
ing cattle to graze on small scattered fields 
within rainforest is questionable. Regular 
burning of accumulated and dead plant materi¬ 
al following shifting cultivation on savannah 
land encourages Imperata cylindrica, a grass 
that is fairly nutritious when young but which 
rapidly becomes lignified and unpalatable. 

Crop residues are a valuable feed resource to 
alleviate any deficit in the dry season. Residues 
can be grazed in situ , but some crops, such as 
cassava, remain in the fields after others have 
been harvested and the problem of access to 
scattered forest fields arises again. Residues 
can also be collected and fed to penned ani¬ 
mals, but labour may be a constraint for collec¬ 
tion of residues from the first season crops, 
when planting a second season crop is in pro¬ 
gress. There will be less demand for farm la¬ 
bour during the dry season after a second crop 
has been harvested, and animals should also be 
free for transporting residues back to the 
household. 

During the rainy season fodder production is 
likely to be in excess of requirements. Conser¬ 
vation of this surplus could provide additional 
material for dry season feed, but competition 


for labour, difficulties in drying hay, and tech¬ 
nical problems for small farmers making silage 
reduce the likelihood of either process signifi¬ 
cantly contributing to small-scale farming. 

A more serious obstacle than the provision of 
feed per se is the integration of cattle into a 
farming system where at present livestock are 
outsiders. Small ruminants exist but in reality 
they look after themselves. If farmers are to 
own draft cattle drastic changes to the present 
farming systems are inevitable. Each individual 
component of the change may be small but in 
total they are practically and psychologically 
immense. 

Maintenance of draft animals in good health is 
only partly dependent on husbandry and hy¬ 
giene. Prophylaxis against diseases such as rin¬ 
derpest, trypanosomiasis, and contagious bo¬ 
vine pleuropneumonia requires meditation 
from an external source. In most countries 
within the humid zone veterinary services are 
over-stretched attempting to meet existing ob¬ 
ligations. The additional burden of valuable 
draft animals would require the attachment of 
staff to a project, and as such this would be 
outside the control of smallholders. 

Farmers unaccustomed to dealing with cattle 
could find it difficult to recognize health prob¬ 
lems at a sufficiently early stage to allow 
simple remedies to be effective. A natural step 
would be for a farmer to turn to a more experi¬ 
enced neighbour for advice, but to whom does 
he turn when cattle owning is new to a district? 
Accessible and well-trained extension staff 
would be necessary to provide advice. 

Finance 

A considerable investment is required for a 
smallholder to purchase draft animals, and as 
indicated earlier, few farmers in the humid 
zone are likely to own a large enough herd to 
produce their own stock. In addition the ani¬ 
mals are of limited use without, at the very 
least, equipment for land preparation. Weed¬ 
ing, a very labour-intensive operation, can also 
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be performed with draft, but requires further 
equipment. Access to adequate credits on fa¬ 
vourable terms is a prerequisite for the adop¬ 
tion of animal traction (Munzinger, 1982b). 
Thus the involvement of a credit agency is es¬ 
sential. 

Selective promotion of market crops is neces¬ 
sary unless existing cropping structures can 
support repayment schedules for the credit 
scheme' (Munzinger, 1982b). Delgado and 
Mclntire (1982) have shown that profits gener¬ 
ated from the staple millet-sorghum cereal sys¬ 
tem in the Sahel are too low, although produc¬ 
tion of groundnuts and cotton improved the 
viability of a traction scheme. Upland rice in 
Sierra Leone is also of limited profitability 
(Starkey, 1982). 

Studies outside the humid zone indicate that 
fanners with oxen plant a larger area than 
those without draft power, but a shortage of la¬ 
bour often prevents adequate weeding on the 
expanded area. Crop yields per hectare tend to 
be lower although the total yield rises, reflect¬ 
ing the increased area under cultivation (Zalla, 
1976; Sargent et al., 1981; Faye, 1985; P.A. 
Francis, personal communication). 

In the early years animal traction is likely to 
have a negative effect on farm profitability, be¬ 
cause of the repayment of credits (Starkey, 
1984, 1985; Doppler, 1978, quoted in Mun¬ 
zinger, 1982b; Sargent et al., 1981). Barratt 
(1985) reported in Burkina Faso that the cash 
costs of animal traction were so high and farm 
cash revenues so low that non-farm revenues 
were needed to support the cost of animal 
traction, particularly the purchase of equip¬ 
ment. 

If, in the planning stage, the existing cropping 
system is found to be incapable of generating 
sufficient income for animal traction to be 
profitable an alternative market crop would be 
needed. The simultaneous introduction of a 
new crop and livestock is inadvisable. If a cash 
crop must be introduced it is better to allow 
farmers time to assimilate the cropping skills 


before introducing a second and fundamentally 
more drastic change, in the form of draft 
power. 

Social factors 

Animal traction projects have frequently been 
dominated by factual analysis of agricultural 
engineering and economics, so that recording 
and analysis of social factors remained ru¬ 
dimentary (Kalb, 1982). Specific ethnic or cul¬ 
tural identities may be linked to animal trac¬ 
tion so that a particular tribal group may not 
be adopters because animal traction is not part 
of their culture. A resource-demanding inter¬ 
vention may be targeted at wealthy or elite far¬ 
mers, whose activities may be of no interest to 
non-progressive fanners who find it impossible 
to identify with this elite (Schonherr, 1975, 
quoted in Kalb, 1982). Women play important 
roles in African agriculture but often innova¬ 
tions are directed solely at the male farmer. 
Access to land, to allow the expected increase 
in area under cultivation to take place, is im¬ 
portant. In many places population increase 
has raised the demand for arable land, result¬ 
ing in a shortening of fallow periods. This may 
cause a decrease in soil fertility, that could be 
exacerbated by the introduction of animal trac¬ 
tion and subsequent additional demand for 
land. Production strategies are often oriented 
towards ensuring sufficient food for home con¬ 
sumption, so that increases in total produc¬ 
tion, expected by project staff, fail to materi¬ 
alize (Kalb, 1982). 

Rogers and Shoemaker (1971) have emphas¬ 
ized that what really matters in the adoption of 
any innovation is the way the project is per¬ 
ceived by potential adopters. Five criteria 
should be fulfilled: observability, trialability, 
complexity, relative advantage and compati¬ 
bility. Thus target farmers should be able to 
observe animal traction in operation over a 
period of time, and be able to try it cut for 
themselves. Where complex new techniques 
are involved intensive training will be required 
and the project may appear less attractive to 
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the target group. Thus, rather than offering a 
complete package of new techniques, a step¬ 
wise approach is recommended. Relative ad¬ 
vantage of an innovation to development plan¬ 
ners might be primarily economic but small 
farmers, at a subsistence level, may place more 
importance on social prestige, social approval, 
and relief from drudgery relegating economic 
factors to a secondary level. Finally the innova¬ 
tion must not only be compatible with socio¬ 
cultural values and previous experiences of the 
target group but must also meet the felt needs 
of the group. 


Starkey (1984) quotes an example from Zaire 
where a complicated matrilineal inheritance 
system mean! that a farmer’s assets, such as ox, 
plow and cart pass to his nephew on his wife’s 
side rather than his son. This naturally re¬ 
stricted the interest of the son in working with 
his father on the project. Jealousy was also a 
strong factor in the project area, with reports 
of reprisals being taken against individuals 
who appeared to be flourishing, which acted 
against the adoption of animal traction with its 
high cost and status implications. 


The inclusion of cattle for the first time in a 
farming system requires radical changes. Any 
such development project would have to take a 
long-term view with a funding horizon extend¬ 
ing for at least eight years. Demonstration 
units would be needed, and pioneer farmers 
would have to be identified, trained and pro¬ 
vided with necessary animals and equipment so 
that others could see the innovation and relate 
it to their own circumstances. Barratt, Lassiter, 
Wilcock, Baker and Crawford (1982) have 
shown that the learning curve for animal trac¬ 
tion extends up to four years. In the early 
stages mistakes are made and benefits are not 
maximized. Premature extension of the project 
could lead to disenchantment and disillusion¬ 
ment, to the detriment of longer-term objec¬ 
tives. 


Summary and conclusions 

None of the difficulties of introducing animal 
traction to the humid zone are insurmount¬ 
able. Problems would be fewer where farmers 
already are familiar with handling cattle, in the 
derived savannah rather than the forest zone, 
where additional land is available, and where 
infrastructure is in place to market a cash crop 
and provide necessary inputs. 

Given that funds for development are not un¬ 
limited it is necessary to select projects with 
the best chance of success. Animal traction is 
never an easy target because of its many inter¬ 
acting facets and the complexity of the infra¬ 
structure required. As a guide it should be sim¬ 
pler to establish animal traction in lower rain¬ 
fall areas than the humid zone, and in highland 
rather than lowland areas. Exceptions can be 
found to any general rule and individual coun¬ 
tries will have different priorities within their 
development plans. However in the opinion of 
this author the general development of animal 
traction within the humid zone should be 
deferred until softer targets have been tackled. 
When more of the necessary preconditions 
have been achieved through the adaption of 
existing farming systems, animal traction could 
eventually be viewed as a natural addition, in¬ 
stead of a “big bang” change. 

A final word of warning from Eicher and 
Baker (1982). Africa’s history over the last 50 
years is littered with discontinued animal trac¬ 
tion schemes sponsored by missionaries, colo¬ 
nial governments, and more recently foreign 
aid programmes. “Waves” of animal traction 
have appeared, only to disappear or recede 
during periods of drought, changes in govern¬ 
ment policy and the failure to provide veteri¬ 
nary support services. Sponsors of any scheme, 
foreign and domestic, must be prepared for a 
long-term commitment, without which a 
potentially sound project may flounder 
through lack of resources before it has reached 
maturity. 
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Abstract 

The traditional ox-drawn Ethiopian ard plow 
(“maresha" in Amharic) has been modified at 
the International Livestock Centre for Africa 
(ILCA) (1) for use in the construction of ter¬ 
races for soil conservation and (2) for the con¬ 
struction of raised beds and furrows to facilitate 
surface drainage on heavy clay soils. These two 
modifications are described in this paper and re¬ 
sults from on-station and on-farm tests are re¬ 
ported . 

The plow for terrace making has slightly lower 
power requirements than the traditional plow, 
while the plow for making raised beds requires 
about 50% more power than the traditional im¬ 
plement. Both implements can be drawn by a 
pair of the light (250 kg) East African Short- 
homed Zebu. Level terraces, four metres wide, 
can be established by three cultivating passes on 
an 8% slope. Raised beds 20 cm high and 120 
cm wide can be established at a rate of 0.4 to 1.2 
ha per day (7 hours’ work) per oxen-pair, de¬ 
pending on the required uniformity of the raised 
beds and on the moisture status of the soil 

The surface drainage facilitated by the furrows 
between the beds increased bread wheat yields on 
farmers’ fields by about 80% as compared with 
the traditional method of land cultivation on flat 
land. These beds also facilitate weed control 

In a cereal-pulse area of the Ethiopian highlands 
where raised beds are traditionally made by 
hand, the human labour input required was re¬ 
duced from 60 hours/ha to 16 hourstha when 
using the new ox-di'awn implement. 


Incremental costs of the two modifications are 
US$5 for the terrace-plow and US$25 for the 
raised-bed-maker. Both modifications can be 
made by village craftsmen. 

Introduction 

In the Ethiopian highlands land cultivation is 
almost exclusively done using animal power. 
The traditional wooden plow (“maresha”) has 
a sharply pointed metal tine and a metal hook 
tied to the handle of the plow. Two flat 
wooden wings are fitted by the hook to the 
handle and by a steel pin to the beam on either 
side of the implement. This simple implement 
is owned by almost all farmers. However only 
about one third of all highland farmers own 
two oxen (Ethiopian Ministry of Agriculture, 
unpublished data), and the majority have to 
enter some of the many forms of traditional 
renting and exchange agreements for draught 
oxen in order to plow their land. 

To help relieve this ox-power constraint, ILCA 
developed a yoke and harness, and a modified 
version of the local plow suitable for use by a 
single ox. This modification has been described 
elsewhere (Gryseels et al., 1984). A report on 
its on-farm performance was prepared by Gry¬ 
seels and Jutzi (1986). 

This paper reports on two further modifica¬ 
tions which allow controlled soil movement. 
The traditional plow basically only scratches 
the soil, lifts and slightly turns it equally on 
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either side of the plow and leaves a furrow and 
two small ridges behind. The first modification 
(henceforth called "terrace-plow”) is a device 
to shift soil to one side when plowing. As it can 
turn soil in either direction, depending on its 
setting, it acts as a reversible plow. The second 
modification (henceforth called “Broad-Bed- 
Maker” or “BBM") is devised to shape the 
topsoil into broad beds and furrows (BBF), i.e. 
raised beds with furrows in between, for the 
drainage of excessive surface water on heavy 
clay soils. Both modifications have been de¬ 
veloped within ILCA’s Highlands Programme, 
based at Addis Ababa, Ethiopia. 

Detailed descriptions of both modifications 
are given. Their potential use and their impact 
on soil and water conservation, crop yields and 
farm-level labour economy are discussed on 
the basis of the first on-station and on-farm 
verification trials. 


The terrace-plow 

Description and operation 

The terrace-plow modification is made by re¬ 
moving the two flat wings of the “maresha” 
and by replacing them with a wooden mould¬ 
board-shaped wing which is reversible, i.e. can 
be shifted from one side of the beam to the 
other without being detached from the imple¬ 
ment. The wing has a steel sheet reinforcement 
at its tip through which two metal rings pass to 
loosely fasten the wing to the handle of the 
plow. The metal rings are made of reinforcing 
rods designed for concrete. The wing is fixed to 
the beam using the same metal pin used to 
fasten the two traditional flat wings to the 
beam (Figure 1). 

When the wing is to be changed to the other 
side of the beam, the fixing pin is pulled out 
and the wing is swung around underneath the 
beam to the other side, where it is fixed again 
with the same pin. Thus the frame of the tradi¬ 
tional plow does not need any modification for 
its use as a terrace-plow. The mounting of the 


reversible wing to the plow takes about 3 
minutes. 

The cost of the wing, including a 40 cm long 
and 5 cm wide metal sheet of about 4 mm 
thickness, two bolts of 7 cm, about 80 cm of 10 
mm iron reinforcing rod with two welding 
points, and about 3 kg of hardwood (preferably 
Acacia) shaped as a mouldboard, is of the 
order of US$5. 

The operation of the terrace-plow does not 
substantially differ from the traditional plow, 
except that the reversal of the wing is needed 
at the end of each pass in order to shift soil in 
one way only. 


Performance 

Animal power consumption by the implement 
was measured using the method described by 
A. Astatke et at (1986). The force exerted by 
each pair of oxen was measured with a port¬ 
able, battery-powered dynamometer (Nova- 
tech Measurements Ltd., UK) consisting of a 
loadcell inserted between yoke and drawbar of 
the plow and a digital indicator connected to 
the load cell by a cable. The minimum and 
maximum force (kN) over a 20 m distance and 
the time taken to travel the 20 m were re¬ 
corded. The working heights of both the yoke 
and the implement hitch and the length of the 
draft chain were measured, and the force par¬ 
allel to the ground was calculated. Power con¬ 
sumption was established by multiplication of 
actual force exerted (kN) by speed (m/sec). 

Power consumption for the third pass of plow¬ 
ing with the raditional plow is about 660 W 
(SD 112) (A. Astatke and Matthews, 1982). 
Power consumption of the terrace-plow used 
at the same stage of land cultivation (after sec¬ 
ond plowing) is 534 W (SD 110), about 80% of 
the power requirements of the local plow 
(Jutzi, unpublished data). The decrease in 
power requirement is explained by the fact that 
the terrace-plow penetrates less deeply into 
the soil in shifting loose soil to one side. 
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On a field of 8% slope with clay-loam soil, an 
average of 3.3 passes was sufficient to establish 
level terraces of 4 m width. The borders of the 
terraces (about 30 cm high) were stabilized 
with rows of Sesbania sesban. 

In a seven-hour day, an ox-pair prepared 
1911 m 2 (SD 298) of finished terraces on this 
slope. Twenty-two terraces of 420 m length 
were monitored. With one pair of oxen, it is 
therefore possible to cover about 1 ha in 5 
days, which is roughly the time input for land 
cultivation using the traditional plow. 

There is therefore no incremental time input 
required over normal cultivation for the estab¬ 


lishment of terraces. The terraces reduce soil 
loss and conserve water through the reduction 
and slow down of run-off. More stable crop 
yields can be expected immediately, through 
the water conservation effect of terracing. In 
the longer term improvements can be antici¬ 
pated through the effects of terracing on soil 
conservation. 

The broad-bed-maker (BBM) 

Description and operation 

Much evidence indicates that waterlogging is a 
strong constraint to plant growth on deep 
black clay soils, also known as Vertisols or 


Figure 1. Traditional maresha plow, new terrace-plow and detail of terrace plow wing 
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“black cotton soils” (Kanwar et al. t 1982; Ryan 
and von Oppen, 1983; Haque and Jutzi, 1984). 
This waterlogging is especially serious in high 
rainfall areas. 

ICRISAT (International Crops Research In¬ 
stitute for the Semi-Arid Tropics) began ex¬ 
perimenting in the mid 1970’s with different 
systems of surface soil drainage to overcome 
this constraint (ICRISAT, 1986), and de¬ 
veloped an animal-drawn toolcarrier with a 
number of attachments. The ICRISAT imple¬ 
ment is effective but expensive. Lower-cost de¬ 
vices are essential for successful application of 
improved land management practices in the 
prevailing subsistence farming systems of sub- 
Saharan Vertisol areas. These account for 97 
million ha of Africa. ILCA therefore de¬ 
veloped a broad-bed-maker based on the local 
plow with attention given to low external in¬ 
puts. 

The BBM is made from two local plows. There 
main beams are shortened to about 90 cm, and 
they are connected with a simple wooden 


frame (Figure 2). The two flat wings of the 
traditional plow are replaced by mouldboard- 
shaped wooden wings, two bigger ones throw¬ 
ing to the centre and two smaller ones to the 
outside. The two handles are connected for 
ease of operation. Total weight of the imple¬ 
ment if about 30 kg depending on the wood 
used. The weight of the traditional “maresha” 
is about 20 kg. The incremental cost of the 
BBM (additional to the two local plows 
needed) is about US$25 (8 bolts, 8 m wooden 
poles, 8 kg hardwood for wings). 

Performance and effects on crop 
yields and labour use 

Power requirements for the BBM are higher 
than those for the traditional plow (O’Neil and 
Howell, 1986). The power consumption for 
both implements was established in a com¬ 
parative study by measuring the force in the 
draft chain (using a standard Novatech load 
cell), the angle of pull (using a "Ferranti” 
potentiometric clinometer) and the forward 


1 Centre beam 

240 cm 

2 Front bar 

120 cm 

3 Lateral boom 

8B cm 

4 Handle itabHie, 

120 cm 

8 Handle 

ISO cm 

• Centre wing 

•Ocm 

7 Outside wing 

80 cm 

s Metal tig 

40 cm 

9 Metal boob 

20 cm 

10 Frame etabllter 

70 cm 



Figure 2. Broad Bed Maker (BBM), with dimensions 
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speed (using a “Dickey-John” radar velocity 
sensor). 

Average power consumption of the traditional 
plow in a well-worked field was 398 W (SD 61, 
17 observations), while the BBM consumed 
634 W (SD 81, 13 observations). This power 
development is considerably lower than the 
potential power developed by the rather small 
(250 kg LW) local zebu (about 800 W) when 
hitched to the implement by a ridged neck 
yoke. The BBM can cover between 0.4 and 1.2 
ha per day with one pair of oxen depending on 
the number of passes applied on each BBF and 
on the moisture or tilth status of the top-soil. 
Normally 2 passes are required on any one 
BBF in order to provide a uniform shape of 
both furrow and seedbed. A chain, connected 
to both centre wings, acts as a simple harrow 
and provides uniformity in surface cultivation. 

The effects of the enhanced drainage on crop 
growth, achieved by the BBF, are substantial. 
In a series of on-farm verification tests, bread 
wheat yields were 78% (grain) and 56% (straw 
DM) higher than on the traditionally managed 
plots (1985, 8 participating farmers). Interes¬ 
tingly teff (Eragrostis abyssinica), the 
Ethiopian cereal which is an important tradi¬ 
tional Vertisol crop and supposed to be toler¬ 
ant of waterlogging, reacted with a 25% 
(grain) and 23% (straw) increase to improved 
drainage (1985,15 participating farmers). The 
potential impact of this low-external-inputs 
technology on food production in Ethiopia, 
which has 8 million ha of Vertisols in high- 
rainfall highland areas, is considerable. 

In a Vertisol area with extensive traditional 
hand-making of broad beds and furrows (aver¬ 
age width 1.2 m; Inewari-plateau, North 
Shewa, central Ethiopia), the human labour 
required for this operation is about 60 
hours/ha. When using the BBM for this activ¬ 
ity, the human labour input is reduced to 16 
hours/ha with one implement handler only. 

Thus labour productivity for crop production 
can be dramatically improved using BBF tech¬ 


nology, Total labour inputs for land prepara¬ 
tion, seeding and drainage-making in the tradi¬ 
tional system of BB-making are about 
120 hours/ha. This figure drops to 75 hour$/ha 
with the use of the BBM. This results in a 40% 
increase in labour productivity on the assump¬ 
tion that crop yields will be the same for both 
systems. The implement is currently in a large 
on-farm verification test in this and three 
other areas of Ethiopia. Early indications in 
the mid-season 1986 are that the BBM-treated 
plots will outyield the traditional system be¬ 
cause of greater uniformity of the BBFs. 

Further developments 

The broad-bed-maker, as described above, can 
be used as a toolbar. 

Two prototypes of attachments to this BBM or 
toolbar are currently in tests; 

- A blade-harrow. 

This attachment consists of a metal blade 
fixed on the tines on either side of the im¬ 
plement and supported by an extended 
bolt at the rear centre of the frame. This 
blade harrow uniformly cuts the soil on a 
BBF at about 5 to 10 cm below the sur¬ 
face, thus uprooting most weeds. This im¬ 
plement contributes to a drastic reduction 
in power and time inputs for Vertisol cul¬ 
tivation, enabling the permanence of the 
BBF with only surface cultivation for weed 
management. The cost of the blade attach¬ 
ment is about US$7. 

- A row-planter. 

The rear end of the BBM can also be used 
to support the seed hopper and agitator of 
a planter attachment. The rotary agitator 
is driven by a star-wheel running on one 
side of the BBM. The prototype has a 
double-hopper, one for seed (compart¬ 
mentalized for simultaneous planting of 
intercrops) and one for fertilizer (for band 
application). This implement can plant 1 
to 6 rows on the 70 cm top width of the 
BBF. Metering discs under the rotary agi- 
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tutor allow planting of any conventional 
crop seed at desired rates. During plant¬ 
ings the planter attachment is simply run 
over the BBF. A chain attached to the two 
centre wings covers the seed in the plant¬ 
ing rows. The rows are opened by metal 
row-makers fixed in front of the rear bar 
of the BBM. The cost of the planter at¬ 
tachment is about US$40. 
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R£sum€ 

Le Centre International pour I’Elevage en Afri¬ 
que (CIPEA) a procidi d la modification de la 
charrue & traction bovine (un araire appeli ma- 
resha en Amharic) utilisie traditionnellement 
pour les labours en vue 1) du terrassement pour 
la conservation des sols et 2) de Vitablissement 
de tits de semences et de billons susceptibles de 
favoriser un meilleur drainage de surface sur des 
sols argileux lourds. Le present document est 
consacri aux risultats de ces truvaux et des es- 
sais effectuis en station et au niveau des exploi¬ 
tations agricoles. 

La nouvelle charrue congue pour le terrassement 
requiert une force de traction l&g&rement infi- 
rieure & celle qui est nicessaire pour tirer raraire 
traditionnel alors que la force de traction requise 
pour tirer Vinstrument utilisi dans la confection 
des billons est d’environ 50% supirieure d celle 
requise pour la charrue traditionnelle. Une paire 
de boeufs de la petite espice de zibu Shorthorn 
de VAfrique de VEst sujfit pour tirer chacun des 
deux instmments. 11 est possible d'effectuer des 
terrosses de niveau larges de quatre mitres en 
trois passages avec une pente de 8%. 

Le deuxiime instrument pemxet d'effectuer des 
billons hauls de 15 cm et large de 120 cm avec 
une paire de boeufs et d me vitesse qui varie en - 
tre 0,4 et 1,2 ha par jour de 7 heures de travail 
selon le degri d'uniformity requis et Vhumiditi 
du sol. 

Le drainage de surface rialisi grdee aux billons 
entre les lits de semence a permis aux exploitants 
d’enregistrer une augmentation des rendemenls 


de gain d’environ 80%. Ces lits amilioris facili- 
tent igalement la lutte contre les adventices. L’u- 
tilisation de la nouvelle version d traction bovine 
sur des terres de hauls plateaux riservies d la 
culture mixte des ciriales et des ligumineuses a 
permis de riduire les besoins en main-d’oeuvre 
de 60 d 16 heures/ha par rapport aux opirations 
manuelles traditionnelles. Le cotit des modifica¬ 
tions est de 5 dollars-US pour la charrue de ter¬ 
rassement et de 25 dollars-US pour le second 
instrument. En outre, ces modifications peuvent 
itre effectuies par les artisans locaux. 

Introduction 

Sur les hauts plateaux dthiopiens, les labours 
sont presque exclusivement effectuds en utili- 
sant la traction animale. La charrue .tradition¬ 
nelle sn bois (la maresha ) est dot6e d’une dent 
mdtallique aigue et d’un crochet en mdtal relid 
au manche. Deux ailerons plats en bois sont 
relids au manche, grace au crochet et & Page, 
par des aiguilles mdtalliques situdes des deux 
cotds de Pinstrument. La quasi-totalitd des 
agriculteurs disposent de cet instrument. 
Cependant, d’aprds des donndes non publides 
du minist&re de 1’Agriculture, seul le tiers des 
agriculteurs des hauts plateaux possdde une 
paire de boeufs; la plupart d’entre eux doivent 
louer des animaux ou conclure des accords d’d- 
change pour Putilisation des boeufs de labour. 

Cette contrainte a amend le CIPEA & mettre 
au point un nouveau joug, un harnais et une 
version modifide de la maresha pouvant etre 


Animal Power In Farming Systems 


133 




8. Jutzi, F. M. Anderson at A. Astatke 


tirde par un seul boeuf. Ce type d’instrument a 
dtd ddcrit par Gryssels et al., (1984) et ses per¬ 
formances pratiques ont dtd signaldes par 
Gryssels et Juta (1986). 

Dans le prdsent rapport, les auteurs prdsentent 
deux autres modifications susceptibles de favo- 
riser un controle du mouvement des sols. En 
fait, la maresha ne fait que retourner Idgdre- 
ment la terre qu’elle diverse de chaque c&td 
pour confectionner, aprds le passage, un sillon 
et deux billons. 

Le premier instrument modify, appeld char- 
rue de terrassement a dtd congu pour ddverser 
la terre d’un seul c6td, & la manidre d’une char- 
rue h soc rdversible. Le second matdriel de pre¬ 
paration du sol, ddnommd tourneuse de 


planches ou BBM, a dtd par contre con£u pour 
confectionner des billons larges avec des sil- 
lons au milieu, pour le drainage de l’eau de 
surface excddentaire sur les sols argileux 
lourds. 

Toutes les deux modifications ont dtd rdalisdes 
par le programme des hauts plateaux du GI- 
PEA, h Addis-Abeba (Ethiopie). Le present 
document repose sur les premiers rdsultats 
d’essais mends en station et en milieu paysan. 
Le rapport ddcrit les deux nouveaux instru¬ 
ments et prdsente leurs performances poten- 
tielies en analysant leur impact en mati&rc de 
conservation du sol et de 1’eau, leur effet sur 
les rendements agricoles et Pdconomie de 
main-d’oeuvre qu’ils permettent de rdaliser. 


Figure 1. Charrue traditionnelie (maresha) et charrue de terrassement avec versoir 
Charrue traditionnelie 



Charrue de terrassement 



Versoir 
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La charrue de terrassement 

Description et fonctionnement 

La modification consiste 4 enlever les deux ai¬ 
lerons plats de la maresha et 4 les remplacer 
par un aileron unique en bois en forme de ver- 
soir, et reversible; autrement dit, il peut etre 
inverse sans que Ton ait 4 le detacher de 1’age 
de l’instr ament. L’aileron est renforc6 4 son 
bout par une feuille d’acier et deux bagues per- 
mettant de le relier au manche tout en conser- 
vant la souplesse du jeu entre les pieces. Les 
bagues sont faites de deux barres mdtalliques 
de renforcement. L’aileron est reli6 4 Vage par 
la mdme aiguille utilisee pour les deux ailerons 
de l’instrument traditionnel (figure 1). 

Pour inverser l’aileron, il suffit de retirer l’ai- 
guille, de faire passer l’aileron de l’autre cot6 
sous 1’age et de remettre 1’aiguille en place. De 
ce fait, il n’est pas ndcessaire de modifier le ca¬ 
dre de la charrue traditionnelle. En outre, le 
montage de l’aileron reversible ne prend que 
trois minutes environ. 

Le cofit de cette modification est de 1’ordre de 
5 dollars-US couvrant Tachat des elements 
suivants: 

- une feuille metallique longue de 40 cm, large 
de 5 cm et d’une 6paisseur de 4 mm; 

- boulons de 7 cm; 

- deux barres m6talliques de renforcement de 
80 cm de longueur et de 10 mm d’6paisseur 
avec deux points de soudure; 

- environ 3 kg de bois dur (acacia dc prd- 
fdrence) pour le versoir. 

Le fonctionnement de l’instrument ne differe 
gudre de celui de 1’araire traditionnel sauf qu’il 
faut inverser l’aile 4 la fin de chaque passage 
pour verscr la terre du meme c6td. 

Performance 

Les mesures de la force de traction animate 
ndcessaire pour tirer cet instrument ont dt6 ef- 
fectudes en utilisant la mdthode ddcrite dans 


Abiye Astatke et al (1986). Pour les mesures 
de la puissance animate ddployde par paire de 
boeufs, un dynamomdtre portable 4 batterie 
(Novatch Measurments Ltd, UK) comportant 
un dldment chargd inserrd entre le joug et la 
barre d’attelage ainsi qu’un indicateur gradue 
relid 4 l’dldment chargd par un cable ont dtd 
utilises. La force (kN) minimale et maximale 
exercde sur une distance de 20 m et le temps 
requis pour couvrir celle-ci ont dtd relevds. La 
hauteur du joug et du point d’attelage ainsi 
que la longueur de la chalne ont dtd mesurdes 
et la force de frottement paralldle au sol a dtd 
calculde. Le calcul de la puissance a dtd effec- 
tud en multipliant la force effective (kN) par la 
vitesse (m/s). 

Avec l’araire traditionnel, la puissance exercde 
lors du troisidme passage est d’environ 660 W 
(ET = 112; Abiye Astatke et Mathews, 1982). 
L’instrument modifid, par contre, ne requiert 4 
ce stade qu’une puissance moyenne de 534 W 
(ET = 110), soit 80 % de la puissance ndces- 
saire pour la maresha (Jutzi, donndes non pu- 
blides). Ceci s’explique par le fait que le nouvel 
instrument creuse le sol moins profonddment 
en ne versant la terre que d’un seul cotd. 

Sur des sols argileux et gras avec une pente de 
8%, les terrasses confectionndes (hautes d’en¬ 
viron 30 cm) avaient dtd stabilisdes en plantant 
sur les bords des rangdes de Sesbania sesban . 
Sur une telle pente, une paire de boeufs a per- 
mis d’effectuer des terrasses sur une aire de 
1911 (ET = 298). L'examen a portd sur 22 
terrasses d’une longueur de 420 m. C’est dire 
done qu’une paire de boeufs peut couvrir un 
hectare en 5 jours, soit 4 peu prds la mdmb 
performance qu’avec la maresha. En consd- 
qucnce, la confection des terrasses ne prend 
pas plus de temps que les travaux tradition- 
nels. Or, les terrasses permettent de lutter 
contre l’drosion des sols et favorisent la 
conservation de 1’eau en freinant le ruisselle- 
ment. On peut s’attendre immddiatement 4 des 
rendements agricoles plus stables grace 4 la 
conservation de l’eau et, 4 plus long terme, 4 la 
conservation des sols. 
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La tourneuse de planches (BBM) 

Description et fonctionnement 

II a dtd largement prouvd que la saturation hy- 
drique est une contrainte majeure 4 la 
croissance vdgdtale sur les sols argileux noirs 
(Kanwar et al ., 1982; Ryan et von Oppen, 
1983; Haque et Jutzi, 1984) Cet effet ddpressif 
est encore plus marqud dans les zones 4 
pluviositd dlevde. 

Au milieu des anndes 70, l’lnstitut Internatio¬ 
nal de Recherches sur les Cultures des R6- 
gions Tropicales Semi-Arides (ICRISAT) a 
lancd des essais de drainage de 1’eau de surface 
pour lutter contre ce phdnomdnc et a mis au 
point un bSti polyvalent 4 traction bovine 
(ICRISAT, 1986). Cet instrument est efficace 
mais coflteux. II est ndcessaire de mettre au 
point des instruments peu cofiteux en vue de 
l’adoption de pratiques culturales amdliordes 
dans les systdmes d’agriculture de subsistance, 
prddominants dans les zones 4 vertisols de 
PAfrique au Sud du Sahara avec une superficie 
de 83 millions d’hectares. C’est ainsi que le 
CIPEA a mis au point une formeuse de 
planches 4 partir de la charruc locale en tenant 
compte du facteur coflt-efficacitd. 


La BBM est une version modifide de la char- 
rue locale. Son age a dtd raccourci (90 cm) et 
le cadre est en bois (Figure 2). Les deux aile¬ 
rons plats de la charrue tradidonnelle ont dtd 
remplacds par des ailes en bois en forme de 
versoir, les deux principales ddversant la terre 
au centre et la plus petite sur le cdtd. Les deux 
manches sont relids par un stabilisateur pour 
en faciliter le fonctionnement. 

Le poids total de l’instrument est de 30 kg en 
moyenne selon le bois utilisd, alors que la ma¬ 
re sha pdse environ 20 kg. Le coflt marginal de 
la BBM est de l’ordre de 25 dollars-US (8 bou- 
lons, barres en bois longues de 8 m et 8 kg de 
bois dur pour la confection des ailerons). 

Performance, rendements agricoles et 
main-d’oeuvre 

La BBM requiert une force de traction supd- 
rieure 4 la puissance ndcessaire pour tirer la 
charrue tradidonnelle (O’Neil et Howell, 
1986). Une dtude comparative a dtd effectude 
en mesurant la tension sur la chaine de trait 
(grSce 4 une batterie dotde d’un dldment char- 
gd du type Novatech), I’angle de tirage (en uti- 
lisant un clinomdtre potentiomdtrique 
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Ferranti) et la vitesse r!e travail (en utilisant 
un senseur de vitesse & radar Dickey-John). 

La puissance requise sur un terrain bien prd- 
pard est de l’ordre de 398 W pour la charrue 
traditionnelle (ET = 61; 17 relevds) et de 
634 W pour la BBM (ET = 81, 13 relevds). 
C’est dire que l’dnergie ndcessaire est de loin 
infdrieure k la puissance que peut ddvelopper 
le zdbu local (800 W) d’assez petite taille 
(250 kg de poids vif) lorsqu’il est attcld avec un 
joug d’encolure rigide. 

Avec la BBM, une paire de boeufs de cette es- 
pdce peut couvrir 0,4 k 1,2 ha par jour scion le 
nombre de passages sur chaque BBF et selon 
l’humiditd du sol dans la couche supdrieure. 
Sur chaque BBF, il est en principe ndcessaire 
d’effectuer deux passages en vue d’obtenir un 
profil uniforme des sillons et des lits de se¬ 
ntence. Une chafne relide aux deux ailerons 
permet de rdaliser, k la manidre d’une herse 
simple, un grattage uniforme. 

Le systdme du BBF (planches et sillons de 
drainage), grace k son incidence positive sur le 
drainage permet de rdaliser des accroissements 
substantiels des rendements agricoles. Au 
cours de nombreux essais sur le bid panifiable 
mends en 1985 en milieu paysan, avec 8 agri- 
culteurs suivis, on a trouvd que ces accroisse¬ 
ments dtaient de 78% (grains) et de 56% (MS 
de la paille). Ce qui est plus intdressant en¬ 
core, c’est que pour le teff (Eragrotis abyssini- 
ca), la principale cdrdale en Ethiopic, qui est 
une culture sur vertisols supposde rdsisfante k 
la saturation hydrique, il y a eu des accroisse¬ 
ments de rendements de 25% sur la produc¬ 
tion de grains et de 23% sur la production de 
MS (1985, 15 agriculteurs suivis). C’est dire 
done que la nouvelle technologie est peu coQ- 
teuse et offre d’dnormes possibilitds en ma¬ 
ture de production alifnentaire pour les agri¬ 
culteurs d’Ethiopie, pays oh 8 millions d’hec- 
tares sont des hauts plateaux k vertisols, et oh 
la pluviositd est dlevde. 

Les labours extensifs effectuds k la main sur 
des vertisols requidrent pour la confection de 


BBF (largeur moyenne 1,2 m; Inewari plateau, 
Nord Shoa, centre du pays) une main-d’oeuvre 
dquivalente k environ 60 heures par hectare. 
La BBM permet de ramener ce chiffre k 
16 heures par hectare avec un seul opdrateur 
derridre la charrue. 

En consdquence, la nouvelle technique d’dta- 
blissement des BBF permet d’amdliorer de ma¬ 
nidre substantielle la productivitd de la main- 
d’oeuvre agricole. Dans le cadre du systdme 
traditionnel, les besoins en main-d’oeuvre 
pour la prdparation des sols, le semis et le 
drainage par 1’dtablissemcnt de BBF s’dle- 
vaient k environ 120 heures par hectare. La 
BBM permet de ramener ces besoins k 
75 heures par hectare, soit un accroissement 
de 40% de la productivitd de la main-d’oeuvre, 
sous l’hypothdse de rendements agricoles 
constants. L’instrument est k prdsent soumis k 
des essais k grande dchelle dans les exploita¬ 
tions de cette rdgion et de trois autres zones en 
Ethiopie. A la mi-saison 1986, on a trouvd que 
le systdme utilisant la BBM surpassera le sys¬ 
tdme traditionnel grace k une plus grande uni- 
formitd des BBF. 

Ddveloppements 

La BBM ddcrite dans le prdsent document 
peut dgalement dtre utilisde comme bati poly¬ 
valent. Des essais sont actuellement mends 
avec deux instruments basds sur la BBM: 

Une herse a lame 

Elle est faite d’une lame mdtallique relide aux 
dents des deux cdtds de l’instrument et repo- 
sant sur un grand.boulon au centre de la partie 
arridre du cadre. Cette herse k lame permet de 
creuser le sol en BBF d’environ 5 k 10 cm de 
profondeur, et partant, de ddraciner la plupart 
des adventices. Cet instrument permet de rd- 
duire de manidre substantielle les besoins en 
dnergie et le temps requis pour les travaux sur 
vertisols, et d’dtablir des BBF durables; par !a 
suite, le sarclage constituc la seule opdration 
ndeessaire. Le coht de la lame est de 7 dollars- 
US. 
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Le semoiren ligne 

Le bout arrifere de la BBM peut dgalement etre 
utilisd comme bdti pour un semoir et une sou- 
leveuse. La souleveuse & rotation fonctionne 
avec une roue en dtoile sur un cdtd de la BBM. 
Le prototype est un instrument combind pour 
le semis (divers compartments permettent de 
semer simultandment diffdrentes graines pour 
la culture associde) et la distribution d’engrais 
(pour l’dpandage en ligne). 11 permet de plan¬ 
ter sur des BBF une h six lignes de 7C cm de 
largeur au sommet. Les disques de distribution 
placds sur la souleveuse permettent de semer 
toute sorte de culture conventionnelle au 
rythme voulu. Pour cette opdration, le semoir 
doit simplement passer au-dessus des BBF. 
Une chafae au centre des deux ailerons cen- 
traux recouvre les semences entre les lignes. 
Les lignes scat effectudes par des dents mdtal- 
liques fixdes eh avant de la barre arridre de la 
BBM. Le coGt marginal de l’instrument est 
d’environ 40 dollars-US. 
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Abstract 

In the semi-arid tropics (SAT), power availa¬ 
bility is an important constraint to crop produc¬ 
tion. Limited available power coupled with the 
seasonal nature of crop production can lead to 
severe labour bottlenecks. Uncertain rainfall and 
higl. evaporative demand dictate the timing of 
cultural operations. The capability for timely 
weeding is considered to be the principal factor 
limiting the area cultivated. 

Improved technologies combine biological amt 
chemical elements (such as improved varieties, 
crop rotations, fertilizers, plant protection and 
improved residue management) with elements of 
mechanization such r.s the use of animal trac¬ 
tion (AT). The use of At without other intensi¬ 
fied production practices will not have an ap¬ 
preciable impact on productivity. Yield-increas¬ 
ing synergistic effects are greatest when other im¬ 
proved management techniques are used with a 
high-yield-potential variety and adequate fertility. 
If cropping patterns cannot be intensified, in¬ 
creasing population pressures will result in the 
ust of more marginal lands. 

The use of AT in the SAT is largely confined to 
tillage, weeding, planting and land-levelling oper¬ 
ations. Single purpose implements are common. 
Multipurpose toolbars are not well known. A dis¬ 
tinction is made between toolbars with depth 
gauge wheels or skids and wheeled toolcarriers 
(WTC). With a WTC the working depth, weight 
transfer, and rake angle can be precisely regu¬ 
lated. 


AT is commonly used in India. Current AT re¬ 
search at the ICRISAT Centre focuses on im¬ 
proving the quality and timeliness of farm oper¬ 
ations. A “technological package" for Vertisols 
has been developed based upon an improved soil 
and water management. AT and the WTC play 
an important role. WTCs reduced the total axen- 
pair hours per hectare by 18-54%. The greatest 
savings occurred in tillage and sowing oper¬ 
ations. 

ICRISAT’s experience in West Africa is limited 
to on-station research using simple AT equip¬ 
ment. A multidisciplinary team is evaluating AT 
in operational-scale on-station experiments. 
WTCs have been integrated into the research 
farm operations. 

Research on AT needs to be conducted at several 
levels of technological sophistication relevant to 
the diverse enterprises and ecologies within the 
region. AT is relatively inexpensive, not too com¬ 
plicated, and can help increase productivity. The 
information base necessary to fully exploit AT 
use needs to be developed and disseminated. 

Introduction 

In the semi-arid tropics (SAT) the power avail¬ 
able at the farm level is an important factor 
limiting crop production. Giles (1975) esti¬ 
mates that in India there is 0.16 kW of avail¬ 
able power per hectare. Of this, 67 % is pro¬ 
vided by human labour and 26% by draft ani¬ 
mals. In Africa the available power is 0.08 kW 
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per hectare. The figure is probably lower in 
much of the West African SAT where farmers 
working with simple hand tools carry out all 
farming operations. Giles (1975) suggests that 
a minimum of 0.37 kW per hectare is required 
for high yields. 

The limited power available to SAT farmers 
coupled with the highly seasonal nature of 
crop production often leads to severe labour 
bottlenecks. Unpredictable and uncertain rain¬ 
fall dictates the timing of land preparation, 
planting, and weeding. High evaporative de¬ 
mand shortens the time available to perform 
those operations. As conditions become less 
favourable the quality of the operations is re¬ 
duced. This may negatively affect plant stands, 
early growth, and yield. The farmers’ inability 
to effectively use the limited available time in¬ 
creases the instability of rainfed agricultural 
production in the SAT. Although there are 
traditional strategies to increase the efficiency 
of tasks accomplished in the limited time that 
is available, such as mixed cropping and de¬ 
layed planting of cash crops, the capability to 
weed in a timely fashion is generally con¬ 
sidered to be the principal factor limiting the 
area farmers cultivate. Timely land prepara¬ 
tion and planting are serious constraints (Nor¬ 
man et aL, 1981). 

Improved technologies generally combine 
land-intensive biological and chemical ele¬ 
ments such as improved varieties, crop rota¬ 
tions that include a legume, chemical fertilizer, 
plant protection, seed treatment, and im¬ 
proved residue management with elements of 
mechanization such as the use of animal trac¬ 
tion (AT) and equipment. The improved la¬ 
bour efficiency that results from the use of AT 
can lead to a more land-extensive cropping 
strategy (Mclntire, 1982). None the less Nor¬ 
man et at (1981) concluded that intensifying 
land use patterns may be desirable and indeed 
necessary for many regions in West Africa. It is 
felt that, if cropping patterns cannot be inten¬ 
sified, increasing population pressures will re¬ 
sult in the use of more marginal lands. 


The approach of ICRISATs Farming Systems 
Research Program in India has been to choose 
a balanced mixture of improved cropping tech¬ 
niques to intensify crop production on land 
presently under production. As a result, the 
animal traction component emphasizes the 
adaptation, improvement, and effective use of 
AT Equipment and techniques in improved, in¬ 
tensified, soil and crop management systems. 

In West Africa there is scope for cropping 
strategies that are more intensive and/or exten¬ 
sive; both aspects will receive attention. 
Whether extensive or intensive the ultimate 
goal is improving the productivity of farmers 
in the SAT. This paper will examine the use of 
AT for soil and crop management operations, 
its possible impact on farming systems, and 
ICRISATs Indian and West African 
experiences. 

Animal traction equipment 

Historically, a wide range of AT implements 
and techniques have been used to mechanize 
many facets of crop production. The on-farm 
use of AT in developing countries is largely 
confined to tillage operations, weeding, plant¬ 
ing and land levelling. Single-purpose imple¬ 
ments such as mouldboard plows, tined culti¬ 
vators, harrows, and carts are common. In 
West Africa, it is principally used for primary 
tillage and transportation. The use of carts and 
mouldboard plows is more widespread than 
other kinds of equipment. Single-row preci¬ 
sion seeders are used for cash crops. This is 
sometimes combined with fertilizer applica¬ 
tion. Groundnut-lifting blades are often used 
to facilitate harvesting. 

Multipurpose frames to which a variety of im¬ 
plements can be attached are less well known. 
There are two basic types. A distinction is 
made between multiple toolbars that have one 
or more depth gauge wheels or skids and may 
be used for most tillage and weeding oper¬ 
ations, and the bigger, more sophisticated and 
versatile, wheeled toolcarrier (WTC). It cap be 
used for the full range of cropping activities. It 
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Table leverage grain yield of pearl millet and sorghum crops from steps-in-technology 
experiments, ICRISAT Centre 1976-79 


Treatments 

Seed variety 

Fertilizer 

Management 

Pearl millet 
(kg ha' 1 ) 

Yield increase 
over treatment 

Sorghum Yield increase 
(kg ha' 1 ) over treatment 

\ 

Local 

FYM 

Traditional 

590 

No. 1 (%) 

410 

No. 1 (%) 

2. 

HYV 

FYM 

Traditional 

980 

166 

880 

215 

3. 

Local 

Recommended 

Traditional 

990 

168 

1000 

244 

4. 

HYV 

Recommended 

Traditional 

1420 

241 

2360 

576 

5. 

Local 

FYM 

Improved 

570 


520 

127 

6. 

HYV 

Recommended 

Improved 

2010 

341 

3470 

846 

S.E. 




+7-35 


47-120 



Notes: 

FYM: Farmyard manure 10 tonnes ha'* applied in alternate years. 

HYV; High yielding variety. 

Recommended Fertilizer applied at 80 kg of N and 34 kg P205 ha* 1 . 

Traditional: Use of traditional methods of soil management, agronomy and implements. 

Improved: Cultivation on broad bed and furrows, use of a WTC and recommended agronomic practices. 
Source: Gilttver (1981) __ 


is possible to adjust the working depth, weight 
transfer, and rake angle very precisely. As 
much as 1.5 m can be covered in one pass. As a 
result, it is capable of delivering timely and 
high quality work. In addition, most WTCs can 
be converted into a cart. This is an important 
option because it increases the opportunities 
for non-crop-related work and income-earning 
activities (Binswanger et al., 1979). 

On-station farming systems 
research 

ICRISATs mandate is to develop farming sys¬ 
tems that will help increase and stabilize agri¬ 
cultural production through the more effective 
use of nature! and human resources in the sea¬ 
sonally dry SAT. Research activities are car¬ 
ried cut in two phases: disciplinary research on 
production factors, and interdisciplinary oper¬ 
ational-scale research. The latter integrates 
promising techniques into improved systems 
that are applied to large enough areas to 
“simulate” their on-farm use. 

AT has been an important feature of improved 
systems at both the ICRISAT Centre in India 
and the ICRISAT Sahelian Centre in Niger. 
Data is taken on water use, crop growth and 


yield, pest incidence, labour use, runoff and 
erosion. Tne economic implications of this 
data are thoroughly evaluated. Finally the best 
combinations are tested on farm. Information 
from this stage is fed back into the factor and 
operational-scale research activities for appro¬ 
priate refinement. 

The importance of a balanced and complete 
set of crop materials and techniques in an im¬ 
proved production system should be stressed. 
This point is well illustrated in the ‘steps in 
technology” experiments conducted on Alfi- 
sols and Vertisols at ICRISAT Centre from 
1976 to 1979 (ICRISAT Annual Report 1981, 
pages 218-219; Gilliver, 1981). In these experi¬ 
ments variety, fertilizer, soil and crop manage¬ 
ment options were compared in different 
combinations (see Table 1). The use of local 
varieties with the application of about 10 ton¬ 
nes ha' 1 of farmyard manure every second year 
was considered to be a reasonable approxima¬ 
tion of farmer practices. Average grain yields 
for pearl millet of 590 kg ha' 1 and for sorghum 
of 410 kg ha' 1 from an Alfisol were obtained. 
Changing a single factor such as the use of a 
high-yielding variety (HYV) or chemical fer¬ 
tilizers increased pearl millet grain yield by 
166-168% and sorghum by 215-244%. The use 
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of both an improved variety and chemical fer¬ 
tilizer increased pearl millet yields by 341% to 
1420 kg ha" 1 and sorghum yield by 576% to 
2360 kg hn" 1 . 

The synergistic effects of the combined treat¬ 
ments were greatest when improved manage¬ 
ment techniques were used. In this case the im¬ 
proved management techniques included: 
minimal land shaping and tillage to ensure 
drainage and minimize erosion, the use of an 
animal-drawn WTC, sowing and fertilizing 
early in the rainy season, and timely inter-row 
cultivation to ensure adequate weed control. 
Pearl mil) ■« yielded 2010 kg ha" 1 , an increase 
of 341% from the low input farmers* system, 
and sorghum yielded 3470 kg ha* 1 , an increase 
of 846%. Improved management without a 
HYV or fertilizer use had virtually no effect on 
crop yields. 


The Indian experience 

In India draft animals are widely used in agri¬ 
culture and for transport. At present over 
80 million draft animals (Ramaswamy, 1982) 
and 0.7 million tractors are used to cultivate 
approximately 143 million hectares. Farmers 
primarily use oxen with a wide variety of tradi¬ 
tional equipment for land preparation, sowi,. 0 
and inter-row cultivation. Oxen are commonly 
used for land-development activities such as 
field levelling, constructing anti-erosion bunds, 
and field drains. Traditional equipment is var¬ 
ied and effective (ICAR, 1960). 

Most crop residues are harvested for animal 
feed. The transport and sale of crop residues 
are an important source of income for farmers. 
Veterinary services are reasonably good in 
India. This is not the case in much of SAT 
West Africa where livestock health problems, 
such as trypanosomiasis, are more serious. 

Current research on animal-traction equip¬ 
ment at the ICRISAT Centre is focused on im¬ 
proving the quality and timeliness of farm 


operations. This involves adapting equipment, 
a need that became evident from experiences 
in the soil and water management research ac¬ 
tivities, related agronomic and other discipli¬ 
nary research, constraints observed in the 
operational scale research program, on-farm 
testing, and collaborative research activities 
carried out with other institutions. Local, pri¬ 
vate sector manufacturers have also been in¬ 
volved in prototype design, manufacturing, and 
testing. ‘ 

In the past decade, a successful “technological 
package" for Vertisols has been developed 
based upon an improved soil and water man¬ 
agement system. It employs the use of a zonal 
minimum-tillage system to construct and 
maintain a broad bed and furrows (BBF), with 
150 cm spacing. The WTC has been used to 
overcome the problems of working these soils 
that are sticky when wet and hard when dry. 
The package permitted the use of these soils m 
the rainy season and, in certain cases, for 
double cropping. Traditionally only a dry sea¬ 
son crop was grown on residual moisture. 
There are large areas of Vertisols in SAT 
India, Sudan, Ethiopia and to a smaller extent 
in sub-Saharan Africa, where this technology 
has potential (Swindale, 1981). 

The WTC concept originated in Britain and 
France almost simultaneously in the early 
1960s. A multipurpose WTC developed by the 
National Institute of Agricultural Engineering, 
U.K., was tested in Nigeria and Tanzania 
(Kline et aL, 1969). Mr. Jean Nolle, working at 
Bambey, Senegal, designed the “Polyculteur” 
and “Tropiculteur” that were tested and ex¬ 
tended to farmers in Senegal. They were not 
widely adopted due to their relatively high cost 
and, in the case of the Polyculteur, design flaws 
in the toolbar lift mechanism. With some 
minor modifications both of these WTCs 
proved to be extremely versatile at the ICRI¬ 
SAT Centre. When other relevant agronomic 
and varietal factors were improved they effec¬ 
tively accomplished all cropping operations 
improving both yields and worker efficiency. 
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Sorghum/plgeonpea Mungbean - sorghum hungbean - sorghum Sole pigeonpea 
intercrop sequence sequence 

Figure 1. Oxen pair kours required using traditional (T) and improved (I) management 

Early emphasis was put on the Tropicultor. It At the ICRISAT Centre animal-drawn WTCs 

provided adequate versatility, flexibility, and have been successfully integrated in improved 

stability for the mechanization of a variety of farming systems developed for the manage- 

multiple cropping systems. It was particularly ment of Vertisols. In the Indian SAT on-farm 

effective as a crop management tool on 150 cm verification has been carried out in different 

raised beds. Sowing and fertilizer application regions. Data from two villages, Taddanpally 

equipment was developed for faster and more in Andhra Pradesh state and Farhatabad in 

precise seed and fertilizer placement. Metering Karnataka state, illustrates the role of im- 

ofseed and fertilizer was also improved. proved farm equipment in a new system of 

farming. Taddanpally is located about 40 km 
After the successful experiences at the northwest of the ICRISAT Centre and has an 

ICRISAT Centre with the Tropicultor, an- annual mean rainfall of 750 mm. It is repre- 

other WTC and equipment package using the sentative of areas with relatively reliable rain- 

“Nikart" WTC was developed in collaboration fall. Farhatabad is about 250 km southwest of 

with the National Institute of Agricultural En- the ICRISAT Centre and has a mean annual 

gineering, U.K. The Nikart is lighter, easier to rainfall of 727 mm. There is a higher risk of 

fabricate, and less expensive than the Tropicul- mid-season drought and crop damage or loss 

tor. It features superior weight transfer charac- during the rainy season at this site. In both vil- 

teristics, as well as better toolbar lifting and j a ges farming depends entirely on draft oxen 

working depth adjustment mechanisms, and it and human labour. The improved farming sys- 

is suited to manufacture by small industries in terns tested at these locations combined the 

developing countries. use of HYVs for sorghum, pigeon pea, and 
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mung bean with fertilizers, BBF cultivation, 
and the use ofWTCs. 

The oxen-pair hours required per hectare are 
summarized in Fig. 1. To facilitate comparison 
between the traditional and improved manage¬ 
ment systems, primary tillage and seedbed 
preparation are grouped under “tillage" In the 
traditional management system, manure appli¬ 
cation, sowing, and seed covering are grouped 
v. nder sowing and fertilizer application. 

The WTC reduced the total oxen-pair hours 
required per hectare by 18-54% depending on 
cropping system and location. The greatest 
time, savings occurred in the tillage and sowing 
operations. The WTC covers an effective width 
of 1.5 m with each pass whereas a country plow 
covers only 15 cm and most other traditional 
implements cover 60-75 cm. The 50-75% sav¬ 
ings in the time required for sowing operations 
are particularly important. The availability of 
good planting conditions is often limited in the 
SAT due to the erratic nature of early season 
rainfall. The WTC can be fitted to sow and fer¬ 
tilize simultaneously. Traditionally sowing in¬ 
volves two operations, one for placing the seed 
and the other for covering it and firming the 
seedbed. Accurate and timely seed and fer¬ 
tilizer placement with the WTC substantially 


contributes to improved crop stands, early 
growth and yields. 

It has been shown at the ICRISAT Centre that 
with one pair of oxen and traditional equip¬ 
ment it is possible to double-crop only 4-7 ha 
while a WTC has been used to effectively farm 
12-15 ha (Ryan and Sarin, 1981). It is not the 
source of power, but rather the use of im¬ 
proved soil management systems and equip¬ 
ment that is important for the intensification 
of AT based farming systems. 

Work patterns and productivity were also af¬ 
fected by the use of the WTC-based improved 
management system (Ghodake and Kshirsagar, 
1983), but the total labour requirements were 
not (Table 2). In Taddanpally, where double 
cropping is practised, the use of a WTC led to 
substantial labour savings for field operations, 
but higher yields increased the labour require¬ 
ments for harvesting and threshing. In Farha- 
tabad, tillage and weeding operations with the 
improved system required slightly more labour 
than the traditional system. The additional la¬ 
bour was largely provided by women who 
removed the pigeon pea stubble from the 
fields to facilitate sowing. The women’s labour 
contribution increased by 12% at Taddanpally 
and by 22% at Farhatabad. Labour productiv¬ 
ity was de¬ 
fined as the 
grain yield j>er 
person-hour. 
The use of im¬ 
proved ani¬ 
mal-drawn 
equipment, 
high yielding 
varieties, and 
fertilizer in¬ 
creased la¬ 
bour produc¬ 
tivity from 
1.71 to 2.97 kg 
person- hr* 1 
ha' 1 at 
Taddanpally 


Table 2. Average human labour utilization for farm operations in selected 
cropping systems at two locations of on-farm testing in India during 1982-83 



Taddanpally 


Farhatabad 



Traditional Improved 
hour ha’ 1 hour ha' 1 

Traditional 
hour ha’ 1 

Improved 
hour ha' 1 

Tillage and seedbed 

80 

46 

64 

72 

preparation 



(42) 

(76) 

Sowing and feniluer 

55 

14 

34 

16 

application 



(37) 

(33) 

Inter-row 

240 

196 

179 

219 

cultivation 

(86) 

(90) 

(80) 

(91) 

Plant protection 


. 22 

28 

29 

Harvesting 

315 

405 

276 

270 

and threshing 

(59) 

(77) 

(62) 

(92) 


690 

683 

571 

606 


(60) 

(72) 

(61) 

(83) 


Figures in brackets show female labour expressed as a percentage of the totaL 
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Table 3, Grain yield (kg ha’ 1 ) for selected cropping systems 
and labour productivity in two villages in India, 1982*83 


Taddanpally Farhatabad 
Traditional Improved Traditional Improved 


Sorghum 

980 

1953 



Pigeon pea (intercrop) 

189 

696 



Mungbean 

786 

802 

341 

541 

Sorghum (seq. crop) 

409 

612 

1248 

1456 

Pigeon pea (sole crop) 


72P 

1350 


Average grain yield 
Yield man-hour* 1 

1182 

1.7 

2031 

2.97 

1159 

2.03 

1673 

2.76 


and from 2.03 to 2.76 kg person-hr* 1 ha' 1 at 
Farhatabad. 

Although ICRISAT is not actively doing so, 
the quality of the power source, the oxen, 
could be improved through appropriate breed¬ 
ing. It is possible that the number of animals 
necessary for AT activities could be reduced if 
higher quality cattle were available. 


The West African 
experience 

ICRISATs experience in West 
Africa is limited to on-station 
research, operational and train¬ 
ing activities in Mali (1978 
1983) and more recently at the 
ICRISAT Sahelian Centre 
(ISC), 42 km southeast of Nia¬ 
mey, Niger. 

A resource management re 
search programme is now fully established at 
the ISC. Staff participating in this research 
area include an agroclimatologist, a soil chem¬ 
ist, a soil and water management engineer, a 
cowpea breeder/agronomist, a millet agrono¬ 
mist, a farming systems agronomist, an animal 
nutritionist and an economist. Most research 
is still addressing the performance and interac¬ 
tions of various production factors although an 
operational-scale experi¬ 
ment based on the syn¬ 
thesis of promising re¬ 
sults from the more basic 
research activities was 
started in 1986. The 
treatment combinations 
were based on the use of 
phosphate fertilizer, rota¬ 
tions of improved millet 
and cowpea varieties, and 
animal traction for pre¬ 
planting cultivation and 
inter-row weeding. The 
plots were large enough 
for measuring material 
and labour inputs. 

The AT component in¬ 
volved pre-planting ridg¬ 
ing using a single-mould¬ 
board plow pulled by a 
pair of oxen. Ridges were 
spaced l.S m apart. 
Preliminary results 
indicate that ridging took 


Table 4. Labour and animal traction utilization for cropping 
operations during operational-scale research experiment, 
ICRISAT Sahelian Centre, rainy season 1986 


Operation 

Hand cultivation 
(person-hr ha* 1 ) 

Animal traction 
(psr&on-hrs ha- 1 ) 

SE 

RIDGING 

PLANTING: Traditional 

12.8 

47-1.2 

Millet/cowpea 33.3 

PLANTING: Improved 

28.7 

0 

Millet 

21.5 

21.5 

0 

Cowpea 

64 

64 

0 

Miiiet/cowpea 
WEEDING (1st) 

26 

26 

0 

Millet/cowpea 

103.0 

26.7 

47-6.38 

Millet 

106.0 

28.9 

47- 5.04 

Cowpea 

WEEDING (2nd) 

158.2 

75.4 

+/- 4.32 

Millet/cowpea 

54.8 

33.8 

4-/-4.36 

Millet 

45.0 

34.4 

4-/- 5.62 

COwpea 

35.8 

39.6 

4-/- 4.47 


Notes 

* Weeding data are the sum of the time for inter-row cultivation using one operator 
working with one pair of oxen (time requirement range 3.5-4 person-hours ha '*) 
and hand weeding within the row. 

** Weeding with spring-tined cultivator 
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13 h ha' 1 . Hand planting traditional millet and 
cowpea required 33 person-hr ha* 1 . The more 
densely planted improved millet required 
21.5 person-hr ha' 1 and sole cowpea 64 per¬ 
son-hr ha' 1 . 

The first weeding of AT-cultivated plots re¬ 
quired less than 25% to 50% of the time spent 
weeding by hand depending on the cropping 
system. A tined cultivator was used for the AT 
weeding. Ridging reduced weed populations 
and the AT tine-cultivator was much faster 
than hand cultivation. The second AT weeding 
required 46% of the time spent in hand weed¬ 
ing because inter-row weeding still had to be 
done by hand (Table 4). 

While the simplest and most widespread AT 
equipment has been used for experimental 
purposes, the “Nikart” WTC is used for regu¬ 
lar general operations of the research farm at 
the ICRISAT Sahelian Centre. Trees and 
shrubs outside designated windbreaks were 
pulled by hand and removed with horses. Pri¬ 
mary tillage, fertilization, seeding, and weeding 
were accomplished with three "Nikarts”. Two 
pairs of oxen or cows were used per AT equip¬ 
ment unit during the day to develop and crop a 
total of 25 hectares. Ridging and weeding 
operations were carried out on another 120 ha. 
Each equipment unit effectively accomplished 
a quarter of the work of a 40 kW tractor. The 
quality of the operations carried out was equi¬ 
valent or superior to the same operations ac¬ 
complished with a tractor. The experience on 
the research station at Cinzana in Mali with 
the Nikart is similar. 

Research needs and networking 

Any agricultural research institution in the 
SAT must conduct research and farm oper¬ 
ations at several levels of technological sophis¬ 
tication relevant to the diverse farm enter¬ 
prises and ecologies within the region. Al- 
. though a significant part of our programme is 
carried out with hand labour or tractors, AT 
offers an intermediate alternative that is rela¬ 
tively affordable, not too sophisticated, and, if 


properly applied, can effectively help farmers 
to increase their agricultural productivity. 

ICRISAT has demonstrated that a properiy 
conceived, AT-based crop management strate¬ 
gy can have significant impact on productivity. 
It has also been shown that the BBF system is 
applicable primarily on Vertisols with relative¬ 
ly reliable rainfall. 

India has a long and sophisticated tradition of 
AT use. In West Africa, efforts to introduce 
and intensify the use of AT began in this cen¬ 
tury. ICRISAT should exploit the Indian-Afri- 
can contrast while exploring the possibilities 
for AT in the future. 

In Africa, it is important that the information 
base necessary to fully exploit AT use be de¬ 
veloped and disseminated. Appropriate tech¬ 
niques exist but are often unknown to those 
who could best benefit from their use. In some 
cases existing techniques need to be adapted 
through appropriate research to become most 
effective. Whatever be the case, it is only by 
working with animal traction techniques and 
equipment on both the production and re¬ 
search level that the potential of AT will be 
realized. 

Conclusion 

The use of AT and equipment is commonplace 
in India. In West Africa it was almost unknown 
as recently as 50 years ago, and it is still not 
widely practised. Increasing population pres¬ 
sure makes the intensification of crop produc¬ 
tion inevitable although in Africa, population 
densities are generally lower than in South 
Asia. The technical characteristics and adop¬ 
tion patterns of the animal traction compo¬ 
nent will necessarily reflect these and other 
differences. 

As an isolated technique the introduction or 
intensification of AT use has not had a sub¬ 
stantial effect on farmer efficiency. However, 
when it has been coupled with improved biol¬ 
ogical and chemical technology, appropriate 
soil management techniques, and adapted 
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equipment there have been substantial and 
sustainable increases in production. Further¬ 
more, significant synergistic interactions exist 
between AT use and other crop production 
techniques. 

AT has an important role to play in streng¬ 
thening agriculture. The exchange of informa¬ 
tion among cooperating institutes on imple¬ 
ments and tools, agricultural mechanization 
programmes and relevant technological devel¬ 
opments will accelerate this process. 
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Title photograph (opposite) 

Demonstrating an adapted Super Eco seeder at Yundum, The Gambia 
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Developpement et adaptation de l’equipement de 
traction animale aux conditions locales du 
Departement de Niamey 

par 

S. A. S. Harouna et R. Imboden 

Artisanal Rural el Machinisme Agricole, Projet Productivity du Dipartement de Niamey, Niger 


R£sum6 

La cellule de VArtisanat Rural et du Machinisme 
Agricole (ARMA) a iti criie dans le but d’ami- 
liorer les matiriels agricoles de traction animale 
en recherchant une collaboration avec tous les 
organismes nationaux qui vulgarisent ou produi- 
sent ces matiriels. Un autre objectif important de 
cette cellule est la fotmation-recyclage des vulga- 
risateurs et des artisans ntraux impiiquis dans 
les programmes des projets de diveloppement 
agricole. 

La collaboration avec ces organismes a permis 
de realiser divers travaux giniralement axis sur 
une meilleure utilisation de I’inergie animale et 
portant notamment sur la production d’acces- 
soires et de piices travaillantes, la rehabilitation 
de matiriels aratoires, la recherche de prototypes 
et Pappui d la fabrication locale de modules rete- 
nus. Les mithodes de travail de ARMA s'inspi- 
rent des principes defiabiliti et de moindre co&t 
du matiriel d*une part et, d’autre part, de son 
adaptation aux conditions locales et aux types 
d’animaux disponibles. Cela conduit ARMA d 
effectuer des modifications sur le matiriel en 
fonction des besoins d’un groupe d’intiret donni, 
en partant du matiriel ou des possibility et 
connaissances locales en termes de fabrication et 
de Vulgarisation. 

De maniire ginirale, il n’existe pas de structure 
idiale pour abriter les activiis de recherche-dive- 
loppement sur le matiriel agricole. Les diffi- 
rentes options component des avantages et des 
inconvinients. Mais quelle que soit Voption rete- 
nue la condition minimale requise pour la rius- 
site de Vatelier est la collaboration avec tous les 
partenaires en amont (notamment avec les fa- 
bricants, agronomes et zootechniciens) et, en 


aval, avec les structures de vulgarisation et les 
utilisateurs (paysans et coopiratives). 

Introduction 

Presentation de PARMA et cadre 
d’activites 

La cellule de 1’Artisanat et du Machinisme 
Agricole a pour but de concevoir et de ddve- 
lopper du materiel et des dquipements agri¬ 
coles, k traction animale notamment. Elle as¬ 
sure dgalement la formation et le suivi des arti¬ 
sans ruraux de la zone du projet. Cette cellule 
fait partie d’un projet agricole intdgrd: le Pro¬ 
jet Productivity Niamey (PPN). Le PPN a pour 
objectif de renforcer les services techniques 
ddpartementaux des ministdres de 1*Agricul¬ 
ture et des Ressources Animates en vue de 
promouvoir l’accroissement de la production 
agricole en gdndral. 

Le PPN soutient done essentiellement des 
operations ponctuelles et prdcises mendes 
pour la plupart par des services techniques 
(dlevage, production agricole, foret et faune, 
animation fdminine, erddit agricole) k travers 
un appui logistique, des subventions et des cre¬ 
dits k court et k meyen terme. 

En plus de ces opdrations d’appui, le projet 
mdne k travers ses cellules une sdrie d’actions: 

Formation aux thdmes agricoles modernes 
de jeunes couples d’agriculteurs (150 k 
180) durant une campagne agricole dans 
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6 centres de perfectionnement technique 
et dans 17 centres villageois de formation. 

Recherche agronomique et demonstration 
de pratiques culturales dans ces 23 centres 
et dans lcs villages-test (28 en 1987). 

Promotion d’activitds cooperatives de pro¬ 
duction agricole, marafch&re et artisanale 
k Paide d’un fonds d’investissement local 
remboursable par les intdress6s. 

- Renforcement de Pagence ddpartementale 
de credit agricole et prefinancement des 
equipements places k credit auprds des 
agriculteurs ex-stagiaires des centres de 
perfectionnement technique et villageois. 

Soutien aux cooperatives de ddveloppe- 
ment par un appui logistique et des credits 
pour les approvisionnements en intrants 
agricoles et formation des gestionnaires et 
des magasinicrs de cooperative. 

La recherche de prototypes se fait done au 
centre d’un ensemble d’activites qui assurent 
un feed-back du terrain et des structures de 
formation et de vulgarisation. 

Principaux o ganismes en contact 
avec PPN-ARMA 

Lc Niger possede un nombre important d’or- 
ganismes bien exp6riment6s qui travaillent 
dans le secteur rural et agricoie et qui sont par 
ailleurs soutenus par des sources de finance- 
ment et des organismes tr£s divers (FAO, 
Banquc Mondiale, USAID, FED, etc.). Les 
principaux interlocuteurs techniques sont les 
suivants: 

La recherche 

L’Institut National de Recherche Agronomi¬ 
que du Niger (IRAN) a son centre k Niamey. II 
conduit des recherches dans les domaines de 
Pagronomie, de l’agro-dconomie, et de la fo- 
resterie. II est soutenu par l’USAID, la FAO, 
la France, les Pays-Bas, etc. L’ICRISAT a un 
centre important k Sadord, k 40 km de Niamey. 


Une extension en cours de realisation devrait 
faire de cette antenne le centre ouest africain. 
Un nombre important de chercheurs travail¬ 
lent sur la recherche de nouvelles varietds et 
sur les syst&mes de culture, y compris i'utilisa- 
tion de la traction animale. Le Projet National 
de Machinisme Agricole, qui a recemment ete 
mis en place dans le centre du pays, a pour but 
d’etablir une antenne de PIRAN k Bimi 
N’Konni et d’6tablir un Comity National de 
Machinisme Agricolc qui sera charge de coor- 
donner les recherches dans cette mali&re. 

La formation et la vulgarisation agricole 

L’Institut Pratique du Dgveloppement Rural 
(IPDR) situ6 k Kollo forme, sur 2, 3 et 4 ans, 
des agents techniques, des conducteurs de tra- 
vaux et des conseillers agricoles. Cette dcole 
forme et recycle l’essentiel des cadres nigdriens 
de l’agriculture, des forets et de la faune ainsi 
que ceux de l’animation au ddveloppement. 
L’Ecole des Cadres de PElevage se trouve 6ga- 
lement k Kollo. Elle fofme des cadres de diffd- 
rents niveaux qui rejoignent ensuite les ser¬ 
vices et projets de santd et de production agri¬ 
coles. Les CPT et CVF ont forme en 1986 
l’auto-encadrement paysan aux techniques 
agricoles. 

Distribution de materiels et de credits 
agricoles 

La distribution des intrants agricoles se fait es- 
sentiellement par le biais des cooperatives et 
des groupements mutualistes. Ceux-ci trans- 
mettent leurs besoins It travers les structures 
cooperatives (locale, sous-regionale, rdgionale 
et nationalc) k une centrale d’approvisionne- 
ment cooperative qui se charge des achats et 
du transport. Les ateliers de fabrication de 
materiels agricoles qui livrent des equipements 
k la centrale d’approvisionnement commercia- 
lisent dgalement directement une partie de 
leurs produits dans les zones proches des ate¬ 
liers centraux et secondaires. La Caissc Natio¬ 
nal Je Credit Agricole (CNCA) qui possdde 
plusieurs agences sur tout le territoire assure 
Pessentiel des credits de l’dquipement pour la 
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culture attelde. Tous les projets de ddveloppe- 
ment et les cooperatives bdndficient de lignes 
de credit en fonction de leurs activites. 
L’octroi du credit est controld par des comites 
techniques au niveau du departement et des 
arrondissements. 

La vulgarisation et Vencadrement 
agricole 

L’encadrement des agriculteurs et la vulgarisa¬ 
tion des themes techniques (sentences sdlectio- 
ndes, engrais, produits phytosanitaires et cul¬ 
ture atteiee) se font principalement k travers 
les services de la production agricole qui ont 
des agents jusqu’au niveau des districts. Par 
ailleurs, plusieurs “Projets Productivity' (en 
principe un par departement) et des projets 
agricoles centres sur des regions ou des amd- 
nagements precis, forment des groupes d’agri- 
culteurs, les equipent et les encadrent. Toutes 
les actions d’encadrement des projets (durde 
de vie limit6e) se font soit par 1’intermediaire 
soit avec la collaboration des services agricoles 
et des structures nationales permanentes, les 
offices notamment. 

Les structures de production du 
materiel agricole 

C’est un ensemble d’ateliers specialises qui as- 
surent la fabrication du materiel agricole. Ces 
ateliers, au nombre de quatre, sont rdpartis sur 
l’ensemble du territoire. Certains d’entre eux 
ont egalement des ateliers secondaires qui de¬ 
pendent plus ou moins de l’atelier central. 
Dans certains cas, ces ateliers secondaires 
commercialisent le materiel de l’unite centrale 
en plus de leurs propres productions. L’impor- 
tance des ateliers ainsi que leurs origines sont 
assez variables. Jusqu’en 1984, ils £taient en 
principe tous coiff6s par une structure centrale 
qui assuraient la planification, les approvision- 
nements ainsi que la prise en charge des pro¬ 
duits finis. Ceux-ci £taient ensuite commercia¬ 
lises par rinterm£diaire de la centrale d’appro- 
visionnement des cooperatives. Actuellement, 
chaque atelier est devenu independant du fait 
de la dissolution de la structure centrale et le 


ralentissement des activites de la CNCA a 
oblige ceux-ci k rechercher des marches locaux. 
La production s’est done diversifide et certains 
d’entre eux ont reussi k retrouver de nouvelles 
productions qui leur permettent d’assurer leur 
autofinancement. 

Recherche et dgveloppement de 
nouveaux matdriels agricoles 

Introduction 

Cette activitd se situe k ini-chemin entre le 
monde agricole (utilisateurs, instituts et pro¬ 
jets de recherche, etc.) et les constructeurs et 
fabricants (firmes dtrangdres, ateliers indus- 
triels nationaux, artisans ruraux, entreprises 
privdes, etc). 

La cellule ARMA n’a pas pour objectif le 
erder des matdriels pour les constructeurs nuis 
plutot de faire dvoluer le matdriel et les dqui- 
pements agricoles vers une plus grande effica- 
citd et un raeilleur rendement dconomique. 
Les prototypes qui sortent de la cellule peu- 
vent etre aussi bien constants localement, par 
des agriculteurs et des artisans, qu’etre pro¬ 
duits en sdrie, par des ateliers industriels 
nationaux. 

La gamme de matdriels dtudids est en principe 
axde sur une amdlioration de la production 
agricole et une meilleure utilisation de Pdner- 
gie animale. Les zones de culture visdes com- 
prennent aussi bien les sols dunaires que les 
cultures irrigudes (contre-saison notamment). 
Les recherches englobent aussi les matdriels de 
transport k traction animale, l’amdlioration de 
l’exhaure 4 traction animale, la transformation 
et le stockage des produits agricoles en milieu 
paysan. 

Developpement de prototypes 

Elies s’articulent autour de 4 axes: 

Les travaux portant sur la production d’ac- 
cessoires et des pidees travaillantes pour 
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les matdriels d6j^ mis en place et qui se 
trouvent au niveau des agriculteurs (25%). 

La rehabilitation des matdriels aratoires 
non encore distribuds et qui se trouvent en 
stock dans les magasins des cooperatives. 
II s’agit Uk de valoriser un patrimoine exi- 
stant important en corrigeant certains dd- 
fauts de fabrication et en adaptant sur ccs 
materiels les derniers rdsultats en matidre 
de recherche sur les pieces travaillantes et 
sur les accessoires. On pense notamrnent a 
des materiels qui favorisent. la lutte anti- 
drosive et rdpondent aux criteres dconomi- 
ques en i -ilisant dventuellement la trac¬ 
tion mono-bovine ot la traction asine 
(15%). 

La recherche proprement dite de proto¬ 
types, qui constitue le troisidme axe, s’ap- 
puie essentiellement sur les rdsultats obte- 
nus k partir du materiel ddjh mis en place. 
On tient dgalement compte des plus rd- 
cents progr&s en mati&re de recherche ap- 
pliqude obtenus auprds des exploitartts 
agricoles du ddpartement. Dans tous les 
cas Tobjectif prioritaire est une recherche 
de Pdvolutivitd des matdriels existants afin 
de profiter des acquis et de l’expdrience au 
niveau des vulgarisateurs et des artisans 
notamrnent (50%). 

L’appui k la fabrication locale des moddles 
retenus, que ce soit au niveau des paysans, 
des artisans ou de l’industrie. A ce titre, 
l’atelier de prototypes dtablit les dossiers 
techniques (dessins de fabrication, mdtho- 
des de fabrication, structure de prix de re- 
vient) et le cas dchdant fabrique les outil- 
lages spdciaux, tels que le gabarit de 
controle, pour promouvoir l’intdgration 
locale de la fabrication en lieu et place de 
^importation (10%). 

Les prototypes actuellement k 1’dtude sont les 

suivants; 

les b&tis Idgers, acceptant si possible des 
pifeces travaillantes standard ddjh 
diffusdes. 


La mise au point et l’adaptation de 
moyens d’exhaure traditionnels ou nou- 
veaux k traction animale. 

La production de matdriel de traitement 
post-t dcolte, d’dquipements de ferme, etc. 

les charrettes de grand gabarit k traction 
animale. 

Capacity et potentiel de Patelier 

L’atelier est dotd d’un dquipement puissant 
qui lui permet de rdaliser ou de modifier rapi- 
dement un dquipement en cours de test. C’est 
un point important pour l'abouti^ement ra- 
pide d’une dtude de prototypes car le temps 
durant lequel les conditions iddales d’utilisa- 
tion sont remplies est souvent tits court et de¬ 
pend d’dldments climatiques iraprdvisibles. 
Ainsi au cas oh une modification est ndcessaire 
durant un test, il est possible de rdagir rapide- 
ment et de reprendre le test aussitot apr&s. 

Le personnel technique, au nombre de 10, est 
composd essentiellement de professionnels. 
Une moitid d’entre eux est constitute d’ou- 
vriers tks expdrimentds souvent formds sur le 
tas, et l’autre moitid est rdeemment sortie d’d- 
coles professionnelles techniques du Niger. 

Le potentiel de 1’atelier en dquiperaents pour- 
rait couvrir des besoins plus importants que 
ceux du projet et il est prdvu de recruter du 
personnel compldmentaire pour sous-traiter la 
fabrication de prototypes pour d’autres pro¬ 
jets, au fur et k mesure des possibilitds. Ceci 
diminuera les charges rdcurrentes et entraine- 
ra une plus grande rentabilitd de l’dquipement 
disponible. 

Methodes de travail de l’ARMA 

Les activitds de la cellule sont sous-tendues 
par les concepts suivants: 

- Le matdriel qui est dtudid doit avant tout 
dtre liable et abordable pour les agricul¬ 
teurs auxquels il est destind, en evitant 
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dans toute la mesure du possible le 
recours systdmadque au credit k moyen 
terme. 

Une diversification du materiel est recher- 
chde afin de l’adapter aux cirConstances 
rencontrdes (types de sols et de culture, 
moyens financiers disponibles, entretien, 
etc.), en dvitant de multiplier les types et 
les dimensions des composantes comme la 
boulonnerie, les ressorts des cultivateurs, 
les systdmes d’attache, etc. 

Diverscs formes d’utilisation de l’dnergie 
animate sont dtudides sans forcdment intd- 
grer des instrument aratoires non renta- 
bles dans l’dquipement de base de l’utilisa- 
teur. Un dleveur, par exemple, peut trds 
bien utiliser un animal de trait pour l’ex- 
haure ou des transports sans poss6der d’6- 
quipement aratoire. 

Les dquipements sont recherchds en fonc- 
tion de la taille des types d’animaux habi- 
tuellement disponibles plutot que de re- 
chercher des animaux qui conviennent k 
un materiel donnd. 

Dans toute la mesure du possible, et a 
condition que la quality et la fiabilitd des 
dquipements ne soient pas remises en 
cause, jn utilisera les matdriaux de recu¬ 
peration et ceux disponibles localement; 
les approvisionnements sp6ciaux resteront 
des exceptions. 

Les outils sont congus de mani&re k faire 
fabriquer par l’agriculteur le plus d’dld- 
ments de son dquipement, notamme it les 
harnachements et les parties en bois des 
jougs. Dans d’autres cas, on favorisera 
prioritairement le travail des artisans 
avant d’avoir recours k des ateliers 
industries. 


Rdsultats obtenus 

Malgrd la mise en place relativement recente 
de la cellule, plusieurs prototypes de matdriels 


DAveloppement et adaptation de I'dqulpement au Nig er 

aratoires ont 6td rdalisds. Certains d’entre eux 
ont dtd produits en petite sdrie afin d’dlargir la 
zone de test et vdrifier si ce nouveau materiel 
pouvait rendre service k un grand nombre 
d’agriculteurs. 


Modification du bfiti Arara 

Ce bad a dtd commercialism ces demidres an- 
ndes par dizain's de miUiers d’exemplaires. II a 
dtd dtudid pour des travaux lourds, labours et 
buttage notamment. Par la suite, on a adaptd 
des traverses de fer en U sur lesquelles ont 6t6 
fixds les ressorts du type Nolle avec des pla- 
tines de fixation spdcialement congues k cet 
effet. 

Ce b£d Arara, qui donne de bons rdsultats en 
terrain irrigud, a par centre le ddsavantage d’e¬ 
tre trop lourd sur des sols ldgers qui re- 
prdsentent 90% des terres cultivdes au Niger. 
En outre, les traverses en U ont tendance A se 
vriller en cas de rencontre avec une souche ou 
une touffe d’herbe bien enracinde. Par ailleurs, 
il n’est pas possible de travailler en interlignes 
dans du mil qui “tale” car les traverses blessent 
les tiges. Les rdglages ndeessitent 2 elds qui 
sont trop longs et aldatoires du fait de la 
rouille qui s’installe dans les filetages dds la 
deuxidme saison. 

La recherche a done portd sur une plua grande 
ldgdretd de i’ensemble, des traverses rdglables 
en largeur et le remplacement des rdglages 
avec boulons par des axes goupillds. Deux mo- 
ddles diffdrents sont nds de ces modifications: 

Un moddle dit de transition qui est destind 
aux agriculteurs qui ont ddj& un dquipe- 
ment et sur lequel on peut monter de nou- 
veaux accessoires sans avoir k reprendre le 
bad de base k l’ateiier. 

Un moddle amdliord qui est tird des stocks 
existants et qui sont transformds avant 
d’etre commercialisds. 
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Solutions proposes pour 
l’amflioration du materiel Arara 

Traverses 

Les traverses sont sdpurdes en deux et cou- 
lissent sur.le bSti en se croisant, ce qui 
permet de varier Vencombrement et la lar- 
geur du travail. 

Les traverses centrales sont relives aux tra¬ 
verses arridres par un fei plat soud£ sur 
champs k lews extrdmitds. Ceci erapdche 
les traverses de se 'Tiller sans alowdir 
1’ i 'ble, car il est alors possible de sup- 
pi jr le dcublage du U. 

Les traverses centrales sont ldgdrement 
surdlevdes, ce qui dvite de retourner ie ba- 
ti-poutre au moment du passage de la 
charrue & la version cultivatew. 

Roulette 

Lors du remplacement de 1’axe de la rou¬ 
lette, une sdrie de trous sont percds sw le 
montant; il est ainsi possible de remplacer 
la poignde de blocage par un axe goupilld, 
Cette transformation, qui peut etre faite 
par un forgeron, facilite considdrablement 
le rdglage de la profondeur de l’outil sur le 
lieu de travail. 

Pieces travaillantes 

Plusicurs pieces travaillantes dites “amd- 
liordes” sont proposdes au moment du 
remplacement des pieces d’origine usdcs. 
Ces nouvelles pieces se montent sur les 
dtangons existants et il est possible de re- 
venir au montage d’origine k tout mo 
ment. Les forgerons ayant regu une forma¬ 
tion proposent les alternatives suivantes: 

Rasette profilde, bien a plat, de 210 mm 
au lieu des 160 mm de la version originale. 

Soc canadien reversible non compris dans 
la composition d’origine. 


Soc de labour 4 bee de canard pour la pd- 
ndtration et la stabilitd dans les sols 
difficiles. 

- Pics fouillews pow les scarifiages k see, 
effectuds avant les pluies. 

Regulateur goupille 

Rdgulateur goupilld avec report de traction 
pour 6viter la torsion de l’ensemble dans des 
U avaux lowds. 

Support de roulette 

Support de roulette inclind ct attache du bati 
raodifide permettant un relevage maximum de 
la roulette, une plus grande profondeur de tra¬ 
vail et l’utilisation d’dtangons cowts, d’oir une 
amdl : oration de la stabilitd de 1’outil. 

Accessoires en cours de realisation 

Train avant k double roulettes pov 
conduite 4 une main ct guidage depuis 
l’arridre par un seul homme. 

Renforcement des mancherons par sou- 
dure pour prdvenir la casse de l’assem- 
blage du guidon sw les montants. 

Rdgulateurs goupillds avec une chaine de 
report qui dvite la torsion du rdgulateur et 
allonge la chaine de traction. 

Prototypes derives de l’amelioration 
du b&ti Arara 

Les recherche effectudes sur l’adaptation du 
bAti Arara ont dgalement ddbouchd sur 
2 autres prototypes: 

Conception d’une houe k base extensible k 
partir d’un stock important de houes 
asines en utilisant les rdsultats des re- 
cherches et certaines pieces travaillantes 
de la houe Arara. 

Fabrication d’un bSti en tole plide pour at- 
telages ldgers (morn boeuf, fine.) 
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La conception de ces deux outils a dtd 
conduite en gardant les pieces composantes du 
materiel de base (Arara). Cette demarche a eu 
pour r£sultat de diversifier le materiel d’entre- 
tien des cultures sans modifications sensibles 
de 1’assortiment de pieces ddtachdes. Dans le 
cas oil Ton change une pifece composante 
(pieces d’usure notarament), on garde la carac- 
tdristique d’interchangeabilitd de manure 4 
pouvoir, le cas dchdant, ddpanner l’outil avec 
une pifece d'origine. Ce concept a parfois com- 
pliqud notoirement le travail de conception et, 
dans certains cas, il a diminud la performance 
de l’outil. Cependant la garantie d’un entretien 
facile et d’une vulgarisation simple a tit sauve- 
gardde, ce qui est essentiel dans le contexte du 
ddveloppement de la traction animale en 
milieu rural. 

Conclusions et recommandations 

Philosophie de la recherche 

L’dtude d’un materiel agricole se fait en fonc- 
tion d’un certain nombre de entires et de prio¬ 
rity. Bien qu’il existe un certain objectif final 
commun, il arrive souvent que les objectifs im- 
mddiats et k court terme des financiers, cons- 
tructeurs, rdparateurs et utilisateurs varient 
sensiblement. En effet, les demarches varient 
considdrablement selon que Ton se place du 
point de vue d’un de ces diffdrents partenaires. 

La recherche de nouveaux mat6riels va done se 
faire en fonction du groupe d’intdrets qui com- 
mande cette recherche. L’atelier de recherche - 
ddveloppement utilisera ainsi des procedures 
et des demarches qui vont sensiblement diffd- 
rer suivant les cas: 

Si cette operation est initee pour le 
compte d’un donateur Stranger 

Un consultant ou un projet local sera sollicitd 
pour prendre contact avec les autoritds locales 
et les constructeurs potentiels susceptibles 
d’absorber une certaine quantity de credits. La 
tendance va fitre de porter le choix sur les ma- 
tdriels dont les composantes sont disponibles 


dans le pays d’origine du donateur parce que, 
en gdndral, les conditions du don l’exigent. 

Rlsques 

Il est tout k fait possible que le matdriel qui se¬ 
ra retenu ne correspondera pas au standard de 
celui ddj& en place. Cela entrainera des pro- 
bldmes de maintenance et peut-dtre metne de 
vulgarisation. D’autres risques comme des prix 
de revient 61ev6s ou une trop grande sophis¬ 
tication sont dgalement k craindre dtant donnd 
le niveau technologique du partenaire jdus- 
triel du pays donateur. 

Si cette operation est initiie par une 
Industrie 

La rdflexion va s’articuler notamment autour 
de 2 concepts de base: 

Le potentiel disponible pour rdaliser une 
fabrication en sdrie au sein de l’usine ou 
du groupe en question. 

Le profit realisable et le temps d’immobi- 
lisation des capitaux. 

Risques 

Il n’est pas certain que la standardisation soit 
respectee d’une annde k l’autre. D’autre part, 
les matdriels offrant le plus de perspectives 
commerciales seront retenus en prioritd. Enfin 
les possibilitds de modification de certaines 
pieces pour en faciliter la maintenance ne 
pourront pas toujours etre prises en considera¬ 
tion, surtout si cela complique la fabrication. 

Si cette operation emane d’une 
structure d’approvisionnement etlou de 
commercialisation 

La structure qui comporte une organisation 
interne de type administratif va rechercher une 
gamme de matdriels susceptibles de couvrir de 
maniere satisfaisante l’ensemble du territoire. 
Dans le but d’une simplification dvidente, elle 
va se limiter k un certain nombre d’assorti- 
ments-types avec des conditions de vente uni- 
formes pour tous les agriculteurs. 
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Rlsques 

Cette option, qui va entrainer une centralisa¬ 
tion des operations, va couper les relations en- 
tre les producteurs et ies utilisateurs finaux, la 
structure de distribution jouant le rdle d’inter- 
mediaire. Les lois du marche et les demandes 
de modifications des utilisateurs ne seront pas 
bien pergues par les producteurs tandis que les 
intermediaires et les stocks entraineront une 
hausse sensible des prix de revient a 
l’utilisateur. 

Si cette operation est executie au sein 
d’un reseau artisanal 

La recherche-developpement du materiel tien- 
dra compte du potentiel des artisans. Comme 
pour les constructeurs industriels, l’aspect 
commercial et la possibilite d’6coulement se¬ 
ront trfis importants avec peut-^tre un cout 
moins 61ev6. Les produits correspondront aux 
besoins des cultivateurs car its seront en gene¬ 
ral commandes directement par ceux-ci. 

Rlsques 

II n’y aura pas d’interchangeabilite des pieces 
d’usure qui devront etre ajustdes separement 
sur chaque materiel. Cela entrainera une tr£s 
grande dependance des agriculteurs et la 
concurrence aura de la peine & se faire sentir, 
ce qui risque d’entrainer des cofits d’entretien 
eieves. Le plus grand danger sera que la 
conception d’un materiel ne sera pas force- 
ment basee sur des impfcratifs agronomiques, 
ce qui pourrait entrainer une degradation ra- 
pide des sols. Ce danger existe 6galement avec 
la fabrication industrielle. 

Si cette operation est conduite par un 
centre de recherche agronomique 

L’etude sera r6alis6e sur la base de donnees 
scientifiques solides. La realisation des proto¬ 
types sera faite en relation etroite avec des 
chercheurs, ce qui devrait assurer une quality 
optimum du travail des outils. 


Risques 

II est previsible que l’on aura une assez grande 
quantite de modules d’outils assurant chacun 
un usage particulier. II sera complique de gar- 
der une certaine standardisation entre les dif- 
f6rents modules car cela suppose que 1’on 
diminuer quelque peu certaines performances. 
D’autre part, un outil teste au sein du centre 
ne sera pas obligatoirement efficace sur le ter¬ 
rain pour differentes raisons (niveau des utili¬ 
sateurs, environnement technique, etc.). 

Si cette operation est conduite par des 
utilisateurs finals 

L’expression des besoins passe generalement 
par la comparaison avec des materiels existants 
ou des experiences passees. La cultu.e atteiee 
suscite souvent un grand interet dans les com- 
munautds villageoises; elle n’est cependant pas 
toujours bien comprise et n’est souvent pas 
utilis6e en fonction de crit£res agronomiques 
ou de considerations economiques. En effet, 
des criteres de prestige social, ^’augmentation 
de la production, grace en particulier 1’ac- 
croissement des superficies cultivees, priment 
souvent, et pour des raisons evidentes, sur les 
notions de conservation des sols, de prdverva- 
tion du milieu et d’investissement a long 
terme. 

Risques 

La recherche-developpement de materiels 
agricoles aura de la peine & ddfinir des objec- 
tifs. Elle sera peu performante car elle aura 
tendance & se disperser ou, au contraire, elle 
ne concernera qu’une petite region. Les inves- 
tissements en hommes et en moyens materiels 
seront difficiles & rentabiliser. 

En resume, il n’y a pas de structure d’accueil 
ideale pour abriter une activite de recherche- 
developpement de materiel agricole. Les diffe¬ 
rentes options comportent des avantages et 
des inconv6nients; cela impose ie recours h des 
compromis entre ces differents aspects. 
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Propositions pour l’etude d’une 
structure de recherche-ddyeloppement 

11 existe deux grandes options de domiciliation 
des activitds de recherche-ddve loppement: 

- La recherche-ddveloppement de proto¬ 
types est rattachde k une structure depen¬ 
dant du Gdnie Rural et la collaboration 
des autres partenaires est recherchde. 

Cette solution est la plus classique et c’est elle 
qui domine dans les pays africains franco¬ 
phones. Elle a dtd longtemps utilisde dans les 
pays avant l'inddpendance au moment oh ceux- 
ci n’avaient pas encore d’unitds de production 
et oh Temploi du materiel agricole de culture 
attelde par les petits exploitants dtait marginal. 
Elle a l’inconvdnient d’etre couteuse (frais re- 
currents dlevds) et elle a souvent un caractdre 
trds administratif qui limite les contrats inter- 
ministdriels. 

• La recherche est conduite par une Indus¬ 
trie qui s’appuie sur des instituts natio- 
naux de recherche, pour les aspects agro- 
dconomiques, et sur des structures natio¬ 
nals de commercialisation. 

Cette solution a 6t6 gdndralement adoptde 
aprds l’inddpendance des pays africains, au 
moment oh les industries de matdriels agri 
coles se sont mises en place et oh la coopera¬ 
tion des pays ddveloppds dtait encore trds peu 
diversifide. EUe prdsente l’inconvdnient que, la 
plupart du temps, seuls des matdriels suscepti- 
bles d’etre produits en sdrie importante sont 
dtudids. 

La ddmarche adoptde par le Niger est diffd- 
rente. Elle n’est pas definitive mais elle cons- 
titue une voie assez originate: on appelle une 
collaboration de tous les niveaux intdressds par 
la recherche-ddveloppement de propotypes oe 
raatdriels agricoles autour d’un atelier de pro¬ 
totypes dont 1’objectif principal est la rdalisa- 
tion de nouveaux modules. C’est dans ce 
contexte que l’atelier de prototypes de l’AR- 
MA a dtd crdd. Actuellement, il rdpond aux be- 
soins exprimds par tous les services appvyds 


par le PPN. Au fur et k mesure des possibilitds 
pratiques, il rdpondra aux demandes de plus en 
plus nombreuses de projets et d’organismes 
fort divers qui n’ont pas la possibility finan- 
cidre de crder et d’entretenir k eux seuls un 
atelier de ce type. 

Sur le plan national, 1’atelier de prototypes 
s’est prdpard k une collaboration dtroite avec 
le projet national de machinisme agricole, rd- 
cemment crdd et chargd d’animer un comitd 
national de machinisme agricole. En ce qui 
concerne les relations avec les structures in- 
dustrielles de fabrication et avec le rdseau arti¬ 
sanal il existe des liens de collaboration trds di¬ 
rects. En effet, ces fabricants ne craignent pas 
d’etre concurrencds par 1’atelier de ddveloppe- 
ment de prototypes dtant donnd que celui-ci 
n’a pas pour objectif une fabrication en sdrie. 
Il peuvent ainsi compter sur un partenaire fi¬ 
ddle pour une contribution k leurs problemes 
de ddveloppement de leur gamme de fabric? 
tion, mieux adaptd k leUr potentiel et k leur 
clientele, 

Le financement du fonctionnement rdgulier de 
cet atelier est assez modeste. En effet, chaque 
projet finance au prix coutant le prototype 
qu’il y fait exdcuter. Les ateliers de production 
devront dgalement prendre en charge le cout 
des outillages de production qu’on envisage de 
construire pour leur compte. On dtudie la pos¬ 
sibility de continuer faction de l’atelier de 
prototypes aprds la fin du projet financd par 
l’USAID en 1988. On a notamment envisagd 
de rattacher cet atelier k la Direction de 1’Agri¬ 
culture et l’on a prdvu de compldter un nou¬ 
veau financement de l’USAID avec des fonds 
d’autres partenaires comme le FED et la GTZ. 

Recherche-d eve loppement de proto¬ 
types: conditions a reunir pour reussir 

Quelle que soit la forme d’organisation de l’a¬ 
telier de ddveloppement de prototypes, il de- 
vra rdunir un certain nombre de conditions 
pour pouvoir atteindre son objectif. Les condi¬ 
tions minimales sont les suivantes: 
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Disposer d’un personnel technique pour 
qui routine n’est pas synonyme de bon tra¬ 
vail. Ce personnel doit £tre issu de la ser- 
rurerie et de la m6canique g6n6rale et il 
doit savoir utiliser du materiel agricole 
pour comprendre ce qu’on attend de lui. 

Pratiquer unc politique de “portc ouvcrte” 
pour faciliter les contacts et entretenir des 
relations actives avec les instituts de re¬ 
cherche. De plus, des contacts frequents et 
parfois informels avec des homines du ter¬ 
rain soiit trfcs instructifs. 

Avoir une liaison permanente avec les 
structures de vulgarisation de fagon k 6tre 
rdaliste par rapport aux problfemes du ter¬ 
rain, que ce soit dans le cadre d’dtudes 
pour des modifications k r6aliser, ou d’in- 
troduction d’un nouveau type materiel. 

La conception d’un nouveau type de mate¬ 
riel doit £tre guidde par la recherche d’un 
maximum d’interchangeabilite des compo- 
santes avec le materiel d£j& vulgarise. Une 
diversification anarchique des entraxes de 
fixation et des types de boulons peuvent 
annuler les avantages d’une amelioration. 
Ceci est 6galement valable pour les pneu- 
matiques et les pieces de rechange des 
essieux de charrettes. 

L’etude d’un prototype ne doit pas s’arre- 
ter & sa fabrication et k son essai mais tenir 
compte des probl&mes pos£s par la vulga¬ 
risation et la mise en fabrication. Ces deux 
points doivent Tester k l’esprit du cher- 
cheur jusqu’au module final. 

Avant la mise en route pour la recherche 
d’un nouveau type de materiel, il est n6- 
cessaire de definir les caracteristiques te¬ 
chniques recherch6es et de les consigner 
par 6crit (protocoles de recherche). Un 
groupc reprdsentatif compose de per- 
sonnes experimenters de differentes disci¬ 


plines techniques devrait se r6unir pour 
effectuer ce travail preiiminaire. Ce 
groupe devrait se concerter p6rjodique- 
ment au fur et 4 mesure de l’eiaboration 
du prototype, de fagon it pouvoir y appor- 
ter une contribution et le cas echeant des 
critiques constructives. 

Condition supplimentaire 

L’atelier devrait disposer d’une certaine 
flexibilite dans ses approvisionnements 
qui lui permette d’acheter rapidement du 
materiel compiementaire au cours de la 
realisation ’d’un prototype. Cette fluidite 
est un atout important pour tous les mate- 
riels a i’etude et surtout pour ceux qui ont 
une periode de test relativement courte 
(conditions climatiques, croissance des 
plantes etc.). 

Avantages d’une collaboration au 
niveau regional 

Une collaboration au niveau regional ne sup¬ 
pose pas obligatoirement l’existence d’une or¬ 
ganisation nationale. Dans certains cas, des ca- 
naux de relations et d’echanges d’informations 
techniques pourraient exister entre deux eta- 
blissements ayant des interets communs. La 
collaboration regionale est 6galement tr£s 
importante au niveau de 1’echange periodique 
de techniciens et de chercheurs. Les raisons 
peuvent etre la formation de personnel specia¬ 
lise ou 1’etude de ^organisation et de la gestion 
d’un atelier ou des essais. Il est souhaitable 
que des echanges d’informations par le biais 
d’une revue technique puissent servir k faire 
connaitre les differents orgarlsmes k l’inte- 
rieur de chaque pays. le:. principaux rdsultats 
et les demarches adoptees pourraient figurer 
dans cette revue sous forme d’articles et de 
photos. 
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L’equipement de la traction animale au niveau de 
l’lnstitut des Sciences Agro-zootechniques (I.S.A.F.) 

par 

Alhassane Kesso Diallo 

Ingdnieur Machiniste, Professeur d Vlnstitut des Sciences Agro-zootechniques de Foulaya, Guinde 


Resume 

La Guinde est un pays d vocation agro-pasto¬ 
rale, avec ses regions agricoles naturelles: la 
Basse, la Moyenne, la Haute et la Guinde fores- 
tiire. L’dlevage est surtout pratiqud dans la 
Basse, la Moyenne et la Haute Guinde. L'intro- 
duction et la promotion de la culture attelde a 
depuis longtemps dtd au centre des preoccupa¬ 
tions des autoritds et paysans guindens. 

Historiquement, la Guinde a constitud le pdle d 
partir duquel la culture attelde s’est propagde 
vers les autres pays voisins (Mali, Sierra Leone, 
etc). Mais malgrd les efforts de promotion dd- 
ployds, le matdriel de culture attelde des paysans 
se limite d la charrue, la herse et la charrette. 
Ces dquipements sont largement en deqa des be¬ 
soms en matdriels agricoles de {’agriculture 
guindenne. 

Dans le souci d’assurer me plus grande diversifi¬ 
cation du matdriel agricole, rinstitut des 
Sciences Agro-zootechniques (I.SA.F.) expdri- 
mente plusieurs dquipements agricoles pouvant. 
efficacement contribuer d {’extension de la cul¬ 
ture attelde. Les efforts de recherche portent es- 
sentiellement sur l’utilisation de nouvelles es- 
pdces animates, le test de nouveanx outils, I’dva- 
luation de I’effort de traction requis et la promo¬ 
tion de la monotraction. Les rdsultats obtenus 
pourraient accrottre I’efficacitd de la traction 
animale et favoriser ainsi I’accroissement de la 
productivitd de Vagriculture guindenne. 

Aper 9 U general 

La Rdpublique de Guinde est un pays & voca¬ 
tion agro-pastorale et se subdivise en quatre 
zones naturelles: Basse Guinde, Moyenne Gui- 
nfie, Haute Guinde et Guinde Forestidre. L’d- 
levage est surtout pratiqud en Basse et en 


Haute Guinde. Les espdces animales de trait 
rencontrdes sont les bovins et les dquidds. 

La traction animale a toujours prdoccupd le 
cadre et le paysan guindens. Avant 1930, elle 
partait de la Guinde pour s’dtendre aux pays 
voisins (Mali, Sierra Leone, etc.). De mdme, le 
gouvernement a consenti des efforts non ndgli- 
geables pour la promotion de la traction ani- 
inale. En 1968, la Guinde importa de la Chine 
un important lot de matdriels agricoles k trac¬ 
tion animale (charrues, herses, semoirs, ma- 
cha-japonais, etc.). Ce matdriel dtait destind 
aux dcoles, alors appeldes Centres d’Enseigne- 
ment Rdvolutionnaire (CER). En 1973, I’U- 
sine d’Outillage Agricole (USOA) pour la fa¬ 
brication sur place d’une gamme varide de ma¬ 
tdriels k traction animale (chaine d’attelage, 
charrue, herse, matdriels aratoires, etc.) a dtd 
construite. 

Cependant, malgrd les efforts ddployds, l’utili- 
sation de l’dquipement de traction animale au 
niveau du paysan s’est seulement limitde k 
l’emploi de la charrue, de la herse et de la 
charrette. Mais dans certains centres de re¬ 
cherche (Institut des Sciences Agro-zootechni¬ 
ques de Foulaya, Centre de Recherches Agro- 
nomiques de Kilissi, Timbi-Madina), on ren¬ 
contre une grande diversitd de matdriels. 

Les paysans des grandes rdgions d’dlevage pra- 
tiquent la traction animale selon les modalitds 
suivantes: 

Mode de traction 

Traction k 2 betes avec un joug de tete par 
paire. La race gdndralement rencontrde est la 
trypanotoldrante N’Dama. 
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Le dressage commence par le choix des taur- 
eaux de 2 a 3 ans. Aprds leur avoir percd la 
doison nasalle, les animaux sont immobilises 
pendant une semaine environ. Par la suite, 
Tentrainement est initid avec la traction d’un 
morceau de bois. L’adaptatioi. aux travaux spd- 
cifiques ddbute gdndralement par le labour su- 
perflciel. Id on apprend & Vanimal de droite & 
marcher dans la raie suivant une ligne droite, 
alors que celui de gauche est sur le gudret. 
Lorsque ces lemons sont assimildes par les ani¬ 
maux, ils sont soumis k des charges plus diffi- 
ciles: labour profond, transport par charrette, 
etc. 

Mode dhitilisation 

Une fois le dressage termind, les animaux sont 
attelds suivant le besoin de 1’utilisateur et son 
dquipement. Les travaux commencent gdnd¬ 
ralement trds t6t le matin pour fmir avant mi¬ 
di, heure k partir de laquelle les animaux sont 
libdrds pour le paturage nature!. Le soir, ils 
sont conduits aux enclos d’oft ils sont repris le 
lendemain pour une nouvelle journde de 
travail. 


Materiel utilise 

La charrue 

Les travaux de labour sont rdalisds & f aide des 
charrues simples, sans tenir compte des carac- 
tdristiques des sols. Les charrues utilisdes sont 
d’origine chinoise, italienne et guindenne 
(USOA et forgerons locaux). 

La herse & dents 

Elle est utilisde aprds le labour pour ameublir 
superficiellement le sol. La herse rdalise k la 
fois la prdparation du lit de sentences et I’en- 
fouissement des graines et est fabriqude k 1'U- 
SGA, La suite des travaux (semis, entretien 
des cultures, apport d’engrais, rdcolte) s’exd- 
cute manuellement 


Les charrettes 

En Haute-Guinde les fines et quelqucs rares 
chevaux sont utilisds dans le transport k l’aide 
des charrettes de fabrication locale. 

En rdsumd, le matdriel disponible est de loin 
en de?4 des besoins du paysan guinden. C’est la 
raison pour laquelle certains centres de re¬ 
cherche, tels que n.SA..F. oeuvrent k la mise 
sur pied d’un dquipement complet, varid et 
vulgarisable. 

Materiel de traction animate 
explrimente k I’LSAF. 

Les animaux utilisds sont des rdsultats du croi- 
sement des races dtrangdres (races jerseyaise et 
la Rouge des steppes) avec la race locale 
N’Dama. Le produit gdndtique rdvdle d’excel- 
lentes qualitds: rusticitd, resistance aux mala¬ 
dies, robustesse suffisante, avec unjxrids vif 
pouvant atteindre 500 kg; ced lui permet d'd- 
voluer sur tous les types de terrains (bas-fonds, 
efiteaux). Le dressage du mdtis est beaucoup 
plus facile que celui de la race locale. 

Les boeufs mdtis ont rdalisd avec succds cer¬ 
tains travaux; 

labour, hersage, binage et buttage en cul¬ 
ture demais. 

labour, planage, nivellement en riziculture 
mondde. 

- labour, hersage et semis en culture 

d’arachide. ' 

buttage et sarclage en cultures de banane 
et d’ananas. 

- ouverture des sillons d’irrigation pour le 
mai's, la banane et l’ananas. 

traction des charrettes pour le transport 
des produits agricoles. 

Compte tenu de la force de traction trds apprd- 
eiable de ces mdtis, chacune de ces opdrations 
est rdalisable par un seul animal. 

En plus du matdriel rencontrd au niveau des 
paysans (charrue, herse, charrette), ri.S.A.F a 
expdrimentd quelques outils avec des rdsultats 
apprdciables: 
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L’tquipement de la traction animal*, I.S.A.F, Guin6e 


Le travail 

II permet d’immobiliser et d’habituer ranimal 
au joug et comprend: 

deux longerons reli6s entre eux par des 
traverses robustes. 
un joug de garrot. 

La corde du nez 

Cette corde est fb&e sur un anneau m£tallique 
place au travers de la cloison nasalle perc£c k 
l’avancd. 

Lejoug 

Celui utilise est un joug simple de garrot en 
bois pr£sentant les avantages suivants: 

forme simple et construction plus facile, 
il s’adapte aussi aux boeufs sans corne. 
il permet la realisation h bon escient des 
travaux d’entrctien des cultures sarcl6es. 
il n’exige pas une paire de boeufs; par 
contre, il a comme inconvenient l’avance- 
ment moins rapide des animaux, les efforts 
dtant appliques au niveau des epaules. 

Les chatnes et la barrette de traction 

La herse en bois de fabrication locale 
EUe est destinee aux travaux de nivellement et 
planage des casiers rizicoles et comprend: 
deux longerons de longueur egale k 2 fois 
celle de l’animal environ, 
un bSti transversal ayant des peignes d’une 
longueur de 10 & 12 cm; ces peignes effec- 
tuent le nivellement aprfes defoncement. 
une lame en bois que l’on attache devant 
les peignes quand il s’agit du planage du 
easier. Cette operation apprete ce dernier 
pour le repiquage du riz. 

Le semoir 

D’origine chinoise et de type it canelure pour 
arachide, il possdde deux rangs avec un dcarte- 
ment rfiglable de 60 k 90 cm. 


La bincuse pour mats 

Outil destine & l’entretien de la culture du 
mals, il a 6t6 adapt£ k 1’I.S.A.F. et comprend: 
un bSti de macha-japonais 
une section de binage qui peut supporter 
soit deux dents unilat£rales, lors du bi¬ 
nage, soit deux dents en fleche, lors du 
sarclage. 

une roue d’appui k sa partie arri£re 
une roue limitatrice de profondeur avec 
une vis de r£glage. 

La monotraction constitue r£I£ment essentiel 
pour la r£ussite de cette operation. 

Le buttoir ou macha-japonais 
Cet instrument import£ de la Chine peut tra- 
vailler la terre jusqu’i une profondeur de 7 cm. 
A l’aide de cet outil, il est possible d’effectuer 
certaines operations d’entretien, notamment le 
buttage, l’irrigation, le sarclage de l’ananas, de 
la banane et du mats. L’angle d’attaque du soc- 
versoir est modifiable des deux cotes, permet- 
tant ainsi de verser la terre dans les deux sens. 

La billonneuse 

EUe realise des bUlons en cultures marai- 
chfcres. Son travail est parfait lorsque le terrain 
est bien labour£. Il est realise it partir de l’ad- 
jonction de deux macha-japonais. La largeur 
du billon est modifiable et varie de 10 4 IS cm. 

Le dynamomttre 

En plus de l’experimentation de ce materiel 
nouveau, la chaire de machinisme s’est interes- 
s£e k la determination de la force des animaux. 
A cet effet, elle a construit un dynamom£tre 
qui comprend une tige crochet soutenant un 
ressort h l’aide d’un £crou; l’ensemble est in- 
troduit dans un cylindre. Pour fixer le dynamo- 
metre une bride est soud£e au cylindre. Pour 
graduer le cylindre il a faUu successivement 
charger le ressort (crochet) de contre-poids de 
30 kg qui le compliment, permettant ainsi le 
deplacement de l’aiguille sur le cylindre. Ainsi 
une compression maximum du ressort a £t£ 
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Tableau 1. Resistance spdciflque des outils et 
rendement des anlmaux par operation cultu¬ 
ral 


Operations 

Instruments Resistance 

Rendement 

(m 2 /Jour/A) 

Culturales 

splcifiques 

(kg/m) 

Labour 

Charruc. 

690 

1500 

Buttage 

Macha-Japonais 

600 

1200 

Binage mats 

Bineuse adaptle 

292 

2000 

Planage 
(easier riz) 

Heree en bois 
(adaptde) 

180 

1500 


obtenue lorqu’on a atteint 240 kg. Cette expe¬ 
rience a permis de determiner: 

la force maximale d’un animal qui est de 
185 kg. 

la puissance d'un animal lors du buttage 
qui est de 0,73 kw. 


Conclusions 

La Rdpublique de Guin6e prdsente des 
conditions favorables & 1‘dlevage. 

Les cultures pratiqudes (riz, mats, ara- 
chide, fonio, ananas et bananes) s’adap- 
tent bien it l’utilisation de la traction ani¬ 
mate dans le milieu paysan. 


Le materiel existant au niveau des paysans 
guindens est trds insuffisant pour une 
meilleure vulgarisation de la traction 
animale. 

- Le matdriel expdrimentd h 11.SAF en 
1982/1983 pourrait servir d’exemple pour 
une extension de la culture attelde. L’auto- 
suffisance alimentaire d’un pays ne peut 
dtre assurde en grande partie qu’d travers 
l’aide qU’on apporte aux paysans. Une des 
voies les plus sftres serait la vulgarisation 
de la traction animale. 

La determination de l’effort de traction et 
1’utilisation de la monotraction h 1’I.SA.F 
ont permis de mettre en valeur les boeufs 
mdtis par rapport aux animaux de race 
locale. 

Nous suggdrons que les instituts agronomiques 
et les cadres de l’dconomie rurale fassent de la 
traction animale une de lews preoccupations 
essentielles. Les rdsultats obtenus & l’I.S.A.F. 
est uh fait eloquent. Nous approuvons et en- 
cowageons les rencontres internationales 
pour un dchange de points de vues sw un pro- 
bldme aussi important que la traction animale. 
Ainsi une aide efficace pourra dtre apportde 
aux paysans. 
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Abstract 

Background information on the use of animal 
traction in The Gambia is provided. The use of 
animal-drawn implements has increased greatly 
since the mid-70s. The types of animal power 
equipment in use at farm level are described. The 
multipurpose Sine Hoe toolbars, imported from 
neighbouring Senegal, are the main implements 
employed by farmers. The major problems and 
constraints relating to the use of animal power 
equipment at field level are discussed and corre¬ 
sponding solutions suggested. 

The background of animal 
traction in The Gambia 

Oxenization started in The Gambia in the late 
1940s when the Sutlidge single-mouldboard 
plow was introduced for demonstration pur¬ 
poses. The first real move from traditional 
hand cultivation methods started in the 1950s 
and 1960s, when some farmers started using 
the Emcot ridger, the first single purpose ani¬ 
mal-drawn implement to be adopted in The 
Gambia. The ridger was imported from Britain 
and consisted of a robust beam and an ad¬ 
justable double-winged ridging plow. This 
ridger can be looked upon as the second step 
of a “mechanical ladder” that represents a 
mechanization process which allows a pro¬ 
gressive change from the use of one type of 
technology to another. (See diagram). The 
Emcot ridger can be used for other purposes 
besides ridging. Some farmers in the Western 
Division where ridge cultivation is still prac¬ 
tised use the ridger to till the soil between the 


rows of growing cereal crops, such as maize, 
millet and sorghum. This is in order to bury 
weeds, consolidate the base of the plants to 
guard against strong winds and to distribute 
broadcast fertilizer for more efficient utiliza¬ 
tion by the plants. 

Gambian farmers, with guidance from the ex¬ 
tension branch of the Ministry of Agriculture, 
thus started to follow the mechanization 
scheme mentioned, but three decades elapsed 
before the adoption of the multipurpose Sine 
Hoe implement. It is curious that such an im¬ 
plement was not introduced earlier. Instead, 
during the period from the 1960s to the early 
1970s, tho Apolos and the Xplos wheeled tool- 
carriers with pneumatic tyres were introduced. 
The tnolcarriers were multipurpose imple¬ 
ments, imported from Britain. They did not 
win farmer acceptance because their cost was 
too high and their components were too heavy. 

In 1975/76 the Sine Hoe (Houe Sine) imple¬ 
ments manufactured in Senegal by SISCOMA 
were evaluated (Matthews and Pullen, 1976). 
Through the efforts of Matthews and Pullen, 
the evaluation of the implements was accom¬ 
plished and recommendations were made for 
their adoption of the following equipment: 

Sine Hoe frame, with 250-mm single¬ 
mouldboard plow, five-tine cultivator, 
earthing-up attachment and groundnut 
lifter. 

- Super Eco seeder. 

By the late 1970s and early 1980s there was 
widespread acceptance of the Sine Hoe imple- 
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meats. During these years the staff of the Agri¬ 
cultural Engineering Unit in the Department 
of Agriculture helped to promote the use of 
the implements through the extension branch 
which is responsible for training. The exten¬ 
sion branch organized village-based farmer¬ 
training programmes. The Agricultural Engin¬ 
eering Unit also provided after-sales services, 
including the sale of spare parts. Unfortunate¬ 
ly, the work of Matthews and Pullen did not 
motivate research initiatives within the Agri¬ 
culture Engineering Unit that might have led 
to an enhanced implement package for use in 
potential rice-growing ecologies such as the 
swamp lands. 


Types of animal-drawn 
equipment used in The Gambia 

The range of animal-drawn implements in 
common use is as follows: 

Sine Hoe, 

Emcot Ridger, 

CFOOOP 250-mm mouldboard plow, 

Hoe Occidental, 

Oxcart 
Donkey Cart 
- Horse Cart 

The number of Emcot ridgers in use at the 
farm level is declining since these implements 
are no longer manufactured. The CFOOOP 
plow is suitable for making high ridges for the 
control of soil erosion. The Hoe Occidental is 
a small multipurpose frame to which different 
soil-contacting parts are attached for plowing 
and weeding. The CFOOOP plow and the Hoe 
Occidental are widely used in the Upper River 
Division of the country. The Sine Hoe imple¬ 
ments have been grouped into three packages 
for groundnuts alone, for groundnuts and cer¬ 
eals, and for groundnuts, cereals arid cotton. 
For cereals and cotton, the operations using 
animal power are plowing, harrowing, planting 
and weeding. With groundnuts n additional 
operation is harvesting (groundnut lifting). 


The number of ox carts, donkey carts and 
horse carts have increased since 1977 when im¬ 
plement packages including these carts were 
provided to farmers by the Cooperative Union 
on medium-term loans. Since then donkey 
carts have greatly increased in popularity by 
virtue of the fact that donkeys are more readily 
available, and cost less than oxen or horses, 
and also the donkey carts themselves are 
cheaper. 


Constraints and possible 
solutions 

Gambian farmers have yet to be convinced 
that the use of animal-drawn implements can 
be extended to swamp areas. Trials relating to 
this were started in the past and abandoned, 
with no attempts made to reactivate them. The 
fact that the Sine Hoe implements are curren¬ 
tly limited to only upland conditions has 
become a major constraint to the Govern¬ 
ment’s attempt to increase rice production and 
thereby save foreign exchange. This has led to 
the launching of an intensive rice production 
project involving the smallholder farmer and 
the use of expensive motorized equipment. 
This project is currently supported by a foreign 
donor. Production has been raised above the 
subsistence level, but it is doubtful whether the 
income generated so far will sustain this pro¬ 
ject when it becomes autonomous or will en¬ 
able the farmer to become self-sufficient. Thus 
the authors all consider that that the Depart¬ 
ment of Agriculture should support the en¬ 
richment of the Sine Hoe package to allow it 
to be used for rice production. 


Gambian farmers still farm on stumpy land 
and do not appear to appreciate the benefits 
that can be derived from destumping land in 
terms of yield increases and the ease with 
which cultivations could be carried out. The ef¬ 
ficiency of all the implements used for primary 
and secondary cultivations is greatly reduced 
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Urge four wheel tractors (60-70 kW) 


Stage for future adoption 


Small four wheel tractor (TokW) 


Stage for future adoption 


Two wheel tractors (12 kW) 


Stage for future adoption 


Lise of multipurpose 
^anlmaWraw^ 

1975-1976 

Evaluation of the Sine Hoe 


Use of single-purpose 
animal-drawn implements 


1960-1975 


Use of traditional hand cultivation 


Pre -1950s 


Diagram illustrating the mechanical ladder concept 


when used on land that is stumpy for 
crops cannot be sown in straight lines 
which in turn make inter-row weeding 
and subsequent operations difficult. In 
order to solve this problem the authors 
suggest that the Extension Unit should 
introduce a scheme whereby farmers 
could be encouraged to embark on 
gradual destumping of their land. 


The Open Kraal System is still widely 
practised by herdsmen. This practice is 
looked upon by farmers as a means of 
increasing soil fertility. However dur¬ 
ing the dry season cattle dung is baked 
by the heat of the sun and becomes 
very hard. It thus remains on the sur¬ 
face and creates obstructions during 
planting, for as the wheels of the Super 
Eco seeder rise over the hard dung, the 
efficiency of the seeder can be im¬ 
paired. One solution to this problem 
would be to encourage market garde¬ 
ning in localities where the open kraal 
system is practised in order that the 
dung could be Collected and used for 
manure. 

The use of animal-drawn implements 
has increased production, but this has 
led to the creation of new bottlenecks. 
The larger amounts of crops harvested 
cannot all be processed at the farm 
level. Post-harvest operations are diffi¬ 
cult and are normally undertaken by 
women. The use of internal combus¬ 
tion engines to power processing ma¬ 
chines often involves high costs, and 
spare-part problems when used at vil¬ 
lage level. One solution to this prob¬ 
lem could be to harness animal power 
for such operations. Initially a search 
could be made for existing suitable 
equipment used elsewhere. Following 
this, prototypes could be designed, 
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field-tested and developed provided this does 
not involve high costs. 

Conclusions 

It can be seen in the foregoing that there have 
been both failures and achievements concern¬ 
ing animal traction implements in The 
Gambia. However, it could be said that, on 
balance, more has been achieved by the Gam¬ 
bian farmer over the years in that: 

- The Sine Hoe has been widely adopted. 

- Despite the effects of the drought, produc¬ 
tion has increased. 

- Through the guidance of the extension 
sector, the gradual mechanization'system 
(mechanical ladder) has been followed. 
This has avoided the temptation to em¬ 


bark on intensive mechanization projects. 
More often than not, such capital-intens¬ 
ive technologies have failed in Africa. 

The major problems and constraints discussed 
above still persist. The authors feel whole¬ 
heartedly that there is a need for the creation 
of adaptive research initiatives aimed at 
broadening the use of the implements avail¬ 
able, and also reducing their costs. 
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R£sum£ 

Les actives de TUPROMA s'inscrivent dans le 
cadre gtntral de la politique de vulcanisation en- 
treprise par le gouvemement togolais. 
L’UPROMA a pour mandat la fabrication en 
sirie du materiel de culture attelie et d’autres 
tquipements destints au monde rural. Sa pro¬ 
duction se subdivise en deux groupes: les tquipe- 
ments de labour, d’entretien et traitement des 
cultures (multiculteUrs, charrettes, herses, se- 
moirs, etc.) eties tquipements destints aux com- 
munautis (des pompes, des presses, des abreu- 
voirs et mangeoirs, etc.) 

La commercialisation de la production est assu¬ 
me par le Projet pour la Promotion de la Trac¬ 
tion Animate (PROPTA). Ce projet se charge 
tgalement du regroupement des commandes et 
de Evaluation des marchts, particulitrement 
pour les tquipements de labour, d’entretien des 
cultures et de traitement des rtcoltes. 

L’UPROMA assure la formation de forgerons 
ruraux et de mtcaniciens chargts respectivement 
de Ventretien et de la reparation du mattriel agri- 
cole et des pompes. 

Du fait de son objet de mettre d la disposition du 
monde rural des tquipements aptes it faciliter le 
dtveloppement agricole, VUPROMA est prtte it 
instaurer des rapports de cooperation avec des 
agences et structures de la sous rtgion qui tra- 
vaillent dans le mime sens. 


Presentation de PUPROMA 

L’Unite de Production de Mat6riel Agricole 
(UPROMA) est installs k Kara k 430 kilome¬ 
tres de Lome. L'activite de TUPROMA a com¬ 
mence en 1981. Elle s’inscrit dans le cadre ge¬ 
neral de la politique de mecanisation agricole 
entreprise par le gouvemement togolais et k 


laquelle participent plusieurs organismes 
internationaux. 

Elle dispose d’un espace d’environ 2 hectares 
dont un atelier couvrant une superficie de 
1800 m 2 et un bureau de 200 m 2 Le personnel 
est compose d’une cinquantaine de personnes 
et complete, pendant les periodes de produc¬ 
tion intense, par le recrutement d’une dizaine 
de manoeuvres journaliers. 

L’UPROMA a pour charge la fabrication en 
serie de tout le materiel de culture attelde dont 
ie pays a besoin ainsi que d’autres materiels 
destines au monde rural. La production de 
I’UPROMA se subdivise en deux: les dquipe- 
ments de labour et d’entretien des cultures et 
les equipements destines aux communautes ru- 
rales (la decortiqueuse d’arachide, Tegr6noir k 
mats k main, la batteuse de riz, la pompe India- 
Togo Mark II, la presse k brique, la presse k 
huile, une tresseuse de grillage, des abreuvoirs 
et mangeoires, le m6tier k tisser, etc.) 

Equipements de traction animate 

Produits 

Multiculteur M9”5S 

Le multiculteur M9"5S types Bourguignon est 
identique k celui fabriqu6 au Burkina Faso par 
le Centre National d’Equipement Agricole 
(CNEA). 

II se compose: 

de la charrue 9"CH9 
du butteur BHV 

de la houe triangle avec 5 dents souples 
H5S 
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- de 5 pics fouilleurs monies a la place des 
dents souples pour le scarifiage profond, 
en option. 

Ce produit constitue Pdquipement de base 
pour le ddmarrage de la culture attelde. 

Multiculteur M6"3S 

II est id antique au M9"5S mais il est plus petit 
avec 3 dents souples pour la traction mono- 
boeuf, asine, ou pour des boeufs de petite 
taille. 

Charrettes 

UPROMA fabrique trois moddles de 
charrettes 

GP1000 KG 

- dimension du plateau: 2 m x 1,6 m 

- charge admissible: 1000 kg 

- hauteur du plateau: 0,75 m 

PP 1000 KG 

dimension du plateau 1,6 m x 1,3 m 

- charge admissible: 1000 kg 

- hauteur du plateau: 0,75 m 
ideal pour les pistes rurales. 

Ces deux types de charrettes sont traetdes par 
une paire de boeufs. 

PP 500 KG 

dimension du plateau: 1,6 m x 1,3 m 
charge admissible: 500 kg 
hauteur du plateau: 0,65 m 

- option brancard pour la traction asine ou 
mono-boeuf. 

Toutes les charrettes sont dquipdes de roues 
neuves ddclassdes et sont livrdes sans timon et 
sans ridelles. Le timon et les ridelles dtant en 
bois, ils peuvent dtre fabriquds par le paysan 
meme k CoOt rdduit. 

Lesherses 

II en existe deux types: une k deux chassis k 15 
dents chacune et une autre k un chassis avec 25 
dents. 


Les semoirs rotatifs 

11 component dgaleraent 2 variantes: 

SRI: semoir rotatif mono-rang manuel 
SR2: semoir rotatifs bi-rang traetd. 

L ’epandeur d'engrais 

Son principe de fonctionnement est basd sur le 
battement de la base mobile de la trdmie par 
une transmission languette roue-base mobile 
de trdmie. 

La souleveuse d’arachide 

Le corps est montd sur Page de la charrue et il 
est traetd par un boeuf. 

Pieces de rechange et d’usure 

UPROMA produit des pidees de rechange de 
bonne qualitd. Sa disponibilitd lui permet de 
fournir k Pavenir aux pays limitrophes et de la 
sous rdgion des pidees de rechange pour: 
le multiculteur types Bourguignon 
le multiculteur types ARARA 
les pidees de rechange de charrettes 
boulonnerie 

Pour les multiculteurs, les pidees fabriqudes 
par composante sont les suivantes: 

Charrue 

soc simple 10" 
soc k bee carrd 9" 
soc simple 6" 
versoir 10" 

- versoir 9" 
versoir 6" 

sep et pallette 10" 
sep et pallette 9" 
sep et pallette 6" 

- talon 9" 

- douillc 20,5 x 30 x 70 
chaine de traction 

Butteur 

coeur butteur 
ailes butteurs 
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Unit* d« Production d» Materiel Agricole (UPROMA) 


• pointe butteur 
Horn 

- dtrier complet 
soc reversible 
soc patte d’oie 

* dent souple 

Charrettes 

- essieu 1000 kg 

- essieux 500 kg 

roue complete 165 x 14 
roue complete 145 x 13. . 

Boulonnerie 

- tous les boulons pour l’assemblage des 
produits et des roulements pour les es¬ 
sieux de charrette. 

UPROMA commercialise certains de ces pro¬ 
duits, surtout les multiculteurs et les char¬ 
rettes, sous diffdrentes formes de fixation: 
en kit non assemble 
en kit semi assemble 
en produit fini assemble. 

Les deux premieres possibilites permettent aux 
ateliers de montage et de reparation de cer¬ 
tains projets du pays (FED, FED-SAVANES- 
GTZ SOKODE Projet Nord-Togo k Kara) 
d’acquerir ces produits k un prix qui leur 
donne la possibilite d’augmenter leur part de 
la valeur ajoutde au prix de revient. 

La production de l’UPROMA est du type sdrie 
base sur l’utilisation des gabarits, des mon¬ 
tages d’assemblage qui sont etudies, fabriqu6s 
et entretenus par des agents qualities et experi¬ 
ments de 1’usine. 

Le pare machine comprend entre autres: 
la presse pour le formage 
la cisaille poin^onneuse 

- la cisaille guillotine 
la tour 

la fraiseuse-perceuse 
l’oxycoupeur 
la soudeuse k resistance 
la presse pileuse 


la rouleuse k t61e et k galets. 

Tous ces 6quipements ont permis k UPROMA 
l’integration d’une partie importante de sa 
production. Cela fait qu’actuellemnt les pieces 
suivantes sont enticement fabriqu6es k 
UPROMA; 
versoir 
aile 

corps butteur 

sep-palette 

etrier 

soc reversible 
pointe butteur 

Cette integration a permis de porter la valeur 
ajoutee de I’entreprise k environ 60% du prix 
de revient. 

Depuis sa creation en 1981 UPROMA a pro¬ 
duit environ: 

5 000 multiculteurs 
2 000 charrettes 
300 semoirs manuels 
500 herses 

500 abreuvoirs et mangeoirs 
400 pompes manuclies 
100 presses k briques 
300 6grenoirs & mai's k main 

Dans 1’avenir, a court et k moyen ierme, les 
produits suivants sont retenus pour etre 
fabriques k l’UPROMA; 

moulin manuel pour edreales 
moulin manuel & manioc 
charrettes citernes 
foyer dconomique 
pompe 6olienne 
montage de motoculteur. 

L’UPROMA bdndficie d’une assistance techni¬ 
que et financidre des agences des Nations 
Unies tels que le Programme des Nations 
Unies pour le Ddveloppement Industriel 
(ONUDI) et le Fonds d’Equipement des Na¬ 
tions Unies (FENU). 

La production de I’UPROMA est commercali- 
sde par le Projet pour la Promotion de la 



L. A. Afantonou 


Traction Animate (PROPTA) qui se charge du 
regroupement des commandes et de revalua¬ 
tion dcs marches, surtout pour les 6quipe- 
ments de labour, d’entretien et de traitement 
des rdcoltes. Pour les autres produits, UPRO- 
MA dispose d’un service commercial et d’un 
service aprfis vente surtout pour l’installation 
et l’entretien des pompes. UPROMA forme 
des forgerons ruraux pour l’entretien et la re¬ 
paration du materiel agricole ainsi que des me* 
caniciens villageois pour Tentretien et la repa¬ 
ration des pompes. 


Etant donne son objectif qui est de mettre k la 
disposition du monde rural togolais, en parti¬ 
cular, et de la sous region en general, des 
equipements agricoles aptes k faciliter le d6ve- 
loppement agricole, UPROMA est dispos6e k 
collaborer avec toutes les unites du meme 
genre operant dans la sous region pour la crea¬ 
tion, l’entretien, et la consolidation des liens 
sinc^res d’dchanges et de cooperation. Dans ce 
contexte, UPROMA est dispos6e et interessee 
pour des echanges de stagiaires avec les entre- 
prise similaires de la sous region. 
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Title photograph (over-leaf) 

Tine cultivation in dry conditions in Mali 
(Photo: Bart de Steenhuysen Piters) 
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Traction animate au Mali 


par 

D. Zerbo et A. Kantao 

Division du Machinisme Agricole, Ministire de l Agriculture, Bamako, Mali 


Presentation du Mali 

Le Mali, pays continental de l’Afrique occiuen- 
tale, couvre une superficie de 1204 000 km 2 
dont la majeure partie se situe dans la zone 
sub-saharienne de FAfrique. Par consequent, 
cette situation gdographique lui confdre un cli- 
mat tropical sec oil l’on rencontre principale- 
ment deux saisons: une saison pluvieuse s’dta- 
lant sur 4 mois, et une saison sdche s’dtalant 
sur 8 mois. 

Les moyennes pluviomdtriques croissent du 
Nord vers le Sud et varient entre 100 et 800 
mm, avec un maximum de 1000 mm dans cer- 
taines zones du Sud. La graduation pluviomd- 
trique relive d’une subdivision climatique du 
territoire en trois zones principales: une zone 
saharienne, une zone sahdlienne et une zone 
soudanienne. La derni&re zone ne se prdte pas 
tenement & l’dlevage, mais plutdt a l’agricul- 
ture et elle est par consequent encadrde par les 
operations de ddveloppement rural. 

Pour ce qui est de la population du Mali, d’a- 
prds les enqudtes de 1976 du bureau de recen- 
sement, le Mali compte une population de 
6 394 718 habitants dont 3123 733 de sexe 
masculin et 3 271 185 de sexe f6minin et avec 
une densite de 5,1 habitants au km 2 . Cette po¬ 
pulation est en majoritd musulmanc; on ren¬ 
contre ndanmoins quelques fdtichistes et 
Chretiens. 

Les zones urbaines sont constitudes de 
1 076 829 habitants et la masse rurale occupe 
5 318 089 habitants. Ceci rdvdle le caractdre es- 
sentiellement rural de la population du Mali, 
avec un taux de 83% de ruraux. Commme au¬ 
tre remarque, on constate que la population 


urbaine est mal rdpartie car la capitale, Bama¬ 
ko, renferme 39% de la population urbaine du 
pays. 

Historique sommaire de la 
culture attel^e 

La traction animale fit son apparition en 
Afrique de FOuest vers les anndes 1900. C’est 
de la Guinee qu’elle a gagnd le Mali, alors 
Soudan Francis entre 1928 et 1930. Les char- 
rues furent suivies des houes atteldes puis de 
Pensemble des matdriels de preparation du sol. 
De 1933 a 1938, le service de l’agriculture en- 
treprit la vulgarisation de ces matdriels, d’a- 
bord dans des fermes-dcoles et, ensuite, en 
paysannat. De nombreux dchecs furent enre- 
gistrds; ils d talent dfls plus au manque de sa¬ 
voir-faire des vulgarisateurs qu’a la qualitd et a 
l’adaptation du matdriel au milieu. Seuls les 
cercles de Sdgou et Koutiala obtinrent des rd- 
sultats significatifs. 

En 1958, la Loi Cadre imprima au machi- 
misme agricole une nouvelle orientation: 
abandon parliel de la motorisation introduite 
en 1945 et priority a la vulgarisation de la trac¬ 
tion animale. 

A Pinddpendance, en 1960, le matdriel de trac¬ 
tion animale se composait d’environ 5000 
charrues et 3000 houes. Une nouvelle Orienta¬ 
tion tenant compte de la vocation culturale des 
zones fut donnde a la culture attelde. 11 a dtd 
alors ddcidd d’introduire du matdriel polyva¬ 
lent en zones de cultures sdches, et du matdriel 
spdcialisd en zones rizicoles. Bien que le Mali 
mdne depuis Pinddpendance une politique de 
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promotion de la culture attetee, il ne compte 
que 37% de paysans equipts en mat^riels. 

Les types de matgriels de 
traction animate utilises 

Outils de travail du sol 

Charrue type Bajac T.M. 

Cost la charrue la plus vulgarise au Mali. Elle 
6tait de construction fran^aise et 6tait pr6vue k 
l’origine pour la traction dquine. Elle est ac- 
tuellement adaptde k la traction bovine et est 
utilisde prinicpalement pour le labour. Elle est 
tr6s appr6ci6e dans la plupart des regions du 
Mali. 

Charrue SISCOMA CFOOOP 

Cest une charrue Huard fabriqu6e au S6n£gal. 
Elle se difterencie de la Bajac TM par son sys- 
tfeme de rdgulateur. Bien que rdalisant de trfcs 
beaux labours, elle n’a pu 6tre vulgarise. Elle 
ne se rencontre qu’en tr6s petit nombre k tra- 
vers le pays. 

Charrue Bajac Liancourtoise B2 et B4 

Les charrues B2 et B4 sont de m£me constitu¬ 
tion que la TM, mais elles sont plus lourdes et 
sont dotles de 2 roues qui leur conffcrent une 
grande stability au travail. Malgr6 leurs poids, 
elles ne sont tirles que par une paire de 
boeufs. 

Le multiculteur type Ciwara 

A Porigine multiculteur Sine, il a 6t6 revu ct 
amdliorg sur place dans nos ateliers et a pris lc 
nom de Multiculteur Ciwara. C’est un outil 
polyvalent de construction simple qui permet 
d’effectuer la plupart des operations cultu- 
rales: labour, grattage, sarclo-binage, buttage 
et rlcolte d’arachide. 

Pour rdaliser ces travaux, les 6quipements sui- 
vants peuvent 6tre montds sur sa barre portc- 
outils: 

• une charrue, 


- des pics fouilleurs k fitan^ons rigides, 

- un corps butteur, 

des dents sarcleuses avec des socs coeurs 
ou demi-coeurs months sur ytan^on 
souple, 

et une lathe souleveuse montde sur 6tan- 
pn rigide. 

Le multiculteur type Ariana 

Tout comme le Multiculteur Ciwara, le type 
Ariana permet aussi d’effectuer plusieurs ope¬ 
rations culturales selon les yquipements mon- 
tds sur la barre porte outils. Contrairement au 
Multiculteur Ciwara, PAriana se caracl£rise 
par un bAti rectangulaire forme d’une barre 
transversale avant et d’une barre transversale 
arri6re. 

LaHoueAsine 

Anciennement appeiee Houe Occidentale, elle 
porte aujourd’hui le nom de Houe Asine aprfcs 
une serie de modifications et d’ameiiorations. 
D’ailleurs, elle ne ressemble actuellement en 
rien k son a!n6e, la Houe Occidentale. Elle 
permet d’effectuer le labour, le binage et le 
sarclage. La Houe Asine se caractdrise surtout 
par sa I6g£rete et sa simplicity de conception 
que la rendent tr&s maniable. 

Les Herses d dents rigides: 
types zig-zag & 2 iliments 

Les herses zig-zag atteldes k une paire de 
boeufs sont beaucoup utilisdes dans nos ri- 
zidres pour preparer les lits de semence ou 
pour enfouir les sentences aprfcs un semis ma- 
nuel k la volde. 

Les mat^riels de s£mis (les semoirs) 

Semoir type SMECMA 

Il s’agit du semoir Super Eco am61ior6. Il est 
monorang et effectue des semis en ligne et en 
poquets. Cet outil polyvalent a 6t6 vulgaris^ en 
plusieurs milliers d’cxemplaires. 
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Le SemoirNodet Gougis (multirang) 

Ce semoir, fabriqud au Sdndgal k la suite (Tun 
accord avec la maison d’origine, est utilisd 
dans les rizidres. La vulgarisation est en ce mo¬ 
ment freinde pour des ddfauts de fabrication. 


Semoirs EBRA et SISOMA Super-Eco 

Le semoir EBRA SAM 20 est trds peu utilisd, 
et le semoir Super Eco SISCOMA (production 
sdndgalaise) est trds peu vulgarisd. 


Les charrettes 

Les charrettes k traction animale employdes au 
Mali sont gdndralement celles produites par la 
SMECMA et qu’on appelle les trains k pneus 
(TRP). Ces trains de roues en pneus sont 
d’une capacite qui varie entre 500 kg et 
1 tonne; ils sont assez apprdcids par le 
paysannat. 


Inventaire du materiel de 
traction animale 

Les donndes qui suivent ont dtd recueillies au- 
prds des operations de ddveloppement rural, 
des conressionnaires de matdriels agricoles et 
k partir des documents de certaines institu¬ 
tions traitant du mdme sujet. Elies permettent 
d’avoir quelque indices d’apprdciation sur le 
pare des matdriels de traction animale au Mali. 

Selon le Tableau 1, on constate que le pare de 
matdriels de traction animale augmente en 
annde. 

La Compagnic Malienne pour le Ddveloppe- 
ment des Textiles (CMDT), TOffice de Ddve- 
loppement Intdgrd des Productions Arachi- 
didres et Cdrdalidres (ODIPAC), et I’Office du 
Niger sont les plus gros utilisateurs de char- 
rues et de multiculteurs. D’ailleurs, selon l’O- 
DIPAC et la CMDT, leurs besoins ne sont pas 
maintenant totalement couverts par la SMEC¬ 
MA si bien qu’il leur arrive d’avoir recours k 
l’importation de matdriels des usines de la 


Tableau 1. Taux d’augmentation du matdriei de culture attelde de 1984*86 



Total matdriels 

Placement 

Pourcentage 

Total 

Designation 

1983-84 

1984-85 

d’augmentation 


Charrues 

147 179 

5746 

3.9 

152925 

Hcrses 

14028 

191 

1.3 

14 219 

Multiculteurs 

71216 

6866 

9.6 

78082 

Semoirs 

41 717 

4644 

11.1 

46 361 

Houes 

18248 

83 

0.4 

18331 

Charrettes 

98 643 

5757 

5.8 

104400 


Total matdriels 

Placements 

Pourcentage 

Total 

Designation 

1984-85 

1985-86 

d’augmentation 


Charrues 

152975 

16935 

11 

169872 

Heroes 

14 219 

1284 

9 

15 503 

Multiculteurs 

78082 

6706 

8.5 

84 788 

Semoirs 

4661 

3309 

7.1 

49 670 

Houes 

18 331 

586 

3.1 

18 917 

Charrettes 

104 400 

4647 

4.4 

109 04/ 
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Figure l Graphique devolution des matiriels de culture attelie au Mali 
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Tableau 2. Evolution du pare de matlriels de culture attelle de 1979-86 


Designation 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

Cliarrues 

129306 

134 271 

137 846 

142188 

143 283 

147 179 

152925 

169872 

Heroes 

12230 

12678 

13 220 

13 755 

13 795 

14 028 

14219 

15 503 

Multiculteuro 

58229 

60182 

62836 

65 487 

67 381 

71616 

78 082 

84 788 

Semoire 

24264 

26 604 

30 282 

33 296 

37102 

41717 

46361 

49670 

Houes asines 

16160 

17 213 

17 569 

17 718 

18023 

18 248 

18331 

18917 

Charrcttes 

78373 

83937 

86473 

88999 

90 672 

98643 

104400 

109047 
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SISMAR, au Slnigal. Quant 4 l’Office du 
Niger, il a mime ouvert depuis bientdt 5 ans 
son propre atelier de fabrication de charrues 
basde sur le type Rumpstad, une charrue 
con^ue par la cooperation hollandaise. A par- 
tir des difflrents chiffres obtenus, on estime en 
ce moment qu’environ 37% des exploitations 
sont Iquiples en une chaine de culture attelle. 


Aper$u sur le cheptel malien 

Les difterents tableaux font ressor'.ir une assez 
bonne disponibilitd de betail de trait dans le 
pays. D’aprfcs le rapport d’enqufite de la Direc¬ 
tion Nationale de la Statistique et de l’lnfor- 


matique de 1982-83, il a 6t6 constate que 1'aug- 
mentation du cheptel malien se maintenait, 
sauf pour les chevaux. C’est ainsi que les ovins 
ont augment^ de 18%, les fines de 26% tandis 
que les chevaux ont diminue de 8%. S’agissant 
de la repartition du cheptel sur le territoire, la 
region de Sdgou poss&de plus de bovin, avec 
34%; pour les chevaux, Mayes vient en tfite 
avec 30%; enfin pour les *nes, Mopti demine 
avec 38%. 

Le seul probl6me pour l’utilisation d’animaux 
de trait se situerait au niveau des prix d’acqui- 
sation pour les families qui en sont depourvues 
et fi celui de l’alimentation. Cette alimentation 
est rendue difficile fi cause de la sdcheresse qui 
a entratnd une degradation des pfiturages natu- 
rels. C’est ainsi qu‘fi ddfaut des pfiti: nges natu- 
rels, certains lllveurs ont recours fi l’utilisa- 


Tableau 3. Effectif du cheptel vivant sur 

. es exploitations agricoles 






Milliers de tets 



Annies: 

Espicts 

1978 

1979 

1540 

1981 

1982 

Bovins 

2084 

2038 

2038 

2250 

2661 

Dont vaches 

1052 

1063 

1063 

1166 

1354 

Boeufs de traits 

88 

99 

83 

98 

118 

Cheveaux 

30 

28 

35 

44 

41 

Anes 

137 

159 

164 

189 

238 


Tableau 4. Nombre de tites de bitail possldles au Mali 


Groupe d’exploitation 

Nombre d’exploitation 

Bitail bovin 

Sans bitail 

297 269 


ltite 

18169 

18169 

2tites 

74 222 

148 444 

3 tiles 

18213 

54639 

4tetcs 

23689 

94 756 

5 tites 

14122 

70610 

1 A 5 tites 

148 415 

386618 

6 A10 tites 

49 362 

375 692 

11A15 tites 

20868 

274 808 

16 A 20 tites 

1220 

22839 

21A 30 tites 

1578 

388084 

31 et plus 

185SO 

1007620 
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lion de sous-produits industriels qui sont sou- 
vent tr6$ chers. 


Les charges dues au materiel de 
traction animate au Mali 

En 1974, la Divison du Machinisme Agricole a 
essayd d’dtudier les seuils de rentability de cer- 
taines cultures faites avec la traction animate. 
A partir de mdthodes de calcul simple bashes 
sur l’amortissement du materiel, les frais reels 
occasionnds par les intrants (engrais, se¬ 
ntences, etc.) on a dvalud les seuils de rentabi- 
lite des cultures suivantes: 

Sorgho 

Le coflt de production de cette culture en sta¬ 
tion 6tait d'environ 28 000 FM par hectare, les 
charges se rdpartissent comme suit: 

- main-d’oeuvre: 41 k 42% 

- amortissement et entretien du materiel 
17.5 & 18% 

- semences engrais: 30 k 31 % 

- animaux de trait: 10 A11% 

Le seuil de rentabilite de la culture, avec utili¬ 
sation d’engrais et de semences seiectionnees, 
se situe entre 1350 et 1400 kg/ha; le seuii de 
rentabilite de la culture, sans engrais, est de 
l’ordre de 900 it 975 kg/ha. On appelle ici seuil 
de rentabilite le rendement de la culture qui 
permet seulement de payer les charges sans 
benefice. 

Arachide 

Le coQt de production it l’hectare etait de 
42 000F.M. soil: 

- main-d’oeuvre 73% 

- materiel agricole 11% 
semences et engrais 9% 

- animaux de trait 6.5% 

Seuil de rentabilite, avec defrichement, engrais 
et semences seiectionnees: 1400 kg/ha; sans de¬ 
frichement et sans engrais: 1370 kg/ha. 


Riz pluvial 

Coflt total de production: 24 500 it 27 000 F.M. 
par hectare 

Repartition des charges: 
main-d’oeuvre 50 it 55% 
materiel agricole 8 & 9.5% 

- engrais et semences 32 k 35% 
animaux de trait 4.5 it 5% 

Seul de rentabilite, avec defrichement, engrais 
et semences seiectionnees: 1080 kg/ha; sans de¬ 
frichement et sans engrais: 980 kg/ha. 

Mats 

Coflt de production: 29 000 FM par ha 
Repartition des charges: 

- main-d’oeuvre 43% 
materiel 15% 

- engrais et semences 32% 

- animaux de trait 9 & 10% 

Seuil de rentabilite, avec defrichement engrais 
et semences seiectionnees: 1460 kg/ha; sans de¬ 
frichement et sans engrais: 1440 kg/ha. 

On remarque aisement que les charges liees 
aux materiels agricoles sont relativement fai- 
bles par rapport aux autres charges. II convient 
ndanmoins de souligner que les differents 
seuils de rentabilite indiques proviennent 
d’une etude effectuee en 1974. Elle demande a 
etre r6actualis6e, compte tenu des differentes 
augmentations des prix des intrants agricoles 
depuis cette periode. 

Problemes li6s a [’utilisation des 
materiels de traction animale 

Les problemes lids k l’utilisation des materiels 
de traction animale sont g6n6ralement d’ordre 
dconomique et organisationnel et on peut les 
situer k deux niveaux principalemenl. 

Problemes lids aux animaux de trait 

Prix d’acquisition trds eievds par rapport 
aux revenus des paysans 
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Manque (ou insuffisance) de credits agri- 
coles pouvant permettre aux paysans non 
nantis de se procurer des boeufs d’attelage 

Alimentation et entretien des boeufs de 
trait difficiles & cause de la sdcheresse et 
du manque d’dquipe sanitaire sur les zones 
interessees. 


Prob femes Ms aux pieces de rechange 

Vu la position contincntale du pays, les trans¬ 
actions commerciales deviennent difficiles et 
conduisent h une elevation considerable des 
prix des materiels. En plus, de nombreux 
concessionnaires de materiels agricoles cer- 
nent trfcs mal le probldme de service apr£s 
vente et de calcul de prix de vente. Actuelle- 
ment, le probl£me des pieces de rechange peut 
etre amoindri par la formation des forgerons 
et l’installation des actions forgerons dans 
toutes les Societds de Developpement Rural. 


Conclusion 

En definitive, on peut dire que l’utilisation des 
materiels de traction animale ne presente au- 
cune difficulte insurmontable compte tenu de 
son poids trfcs faible sur le coflt de production. 

II serait souhaitable qu’elle continue & consti- 
tuer une priorite compte tenu des atouts que 
possede notre pays. En elfet: 

L’introduction de la culture attelde est re- 
lativement avancee. 

Les paysans sont maintenant trds rdceptifs 
& cette innovation. 

- Le cheptel malien est relativement fourni 
pour cette action. 

La presence d’une unite de fabrication de 
materiels d traction animale, en l’occur- 
rence la Societe Malienne d’Etude et de 
Construction du Materiel Agricole 
(SMECMA). 

Enfin, Timplantation de Taction forgeron 
dans differentes Societes de Developpe¬ 
ment d travers le pays. 
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Abstract 

The paper examines on-farm problems related to 
adoption of ox-drawn animal traction technol¬ 
ogy. The problems are examined in terms of four 
interrelated factors: the farmer; equipment (de¬ 
sign, efficiency, complementarity); management 
of work animals (feeding, housing health) and 
cropping systems (production of forage crops 
and die harvesting stocking and feeding of crop 
residues). Specific research approaches are sug¬ 
gested based on on-farm conditions and re¬ 
sources. A summary is gjiven of the role of five 
different institutions working on animal traction 
research, development and extension in Mali, 
and some implications of such institutional con¬ 
figurations are examined. A plea is made for 
greater coordination and interdisciplinary effort 
using a farming systems approach. Problems of 
evaluation methodologies and technologies re¬ 
quiring higi levels of management have been 
noted in recent animal traction research and 
development work. It is concluded there is a need 
for common data sets, in the desigi and evalu¬ 
ation of research, to permit meaningful compari¬ 
sons within and between countries. 

Introduction 

In this paper, animal traction refers specifically 
to use of oxen for tillage and transportation 
within integrated crop-livestock systems. The 
long-term benefits of animal traction are well 
known, and include: 


- improving timeliness of farming 
operations, 

augmenting family labour, 
providing manure, which together with the 
incorporation of crop residues, has benefi¬ 
cial effects on soil management, 
providing transport for farm and family 
needs and for generating income and 
savings, 

provicfing alternative uses of crop residues 
and by products. 

However in spite of over 35 years of efforts to 
introduce animal traction in the West African 
semi-arid tropics, its adoption by farmers has 
been slow and uneven. Even in areas where its 
adoption has been relatively widespread the 
full benefits of animal traction, in terms of 
overcoming seasonal labour bottlenecks, effi¬ 
ciency of farming operations, increased yield 
and income, have not generally been realized. 
In Mali, this is seen in the regions served by 
the Compagnie Malienne pour le Ddveloppe- 
ment des Textiles (CMDT), the Office de D6- 
veloppement Int6gr6 des Productions Arachi- 
difcres et C6r6ali6res (ODIPAC) and the Oper¬ 
ation Haute Vallde (OHV). 

Various reasons, some intuitive and some 
based on empirical observations, have been ad¬ 
vanced to explain differential adoption of ani¬ 
mal traction technology by farmers in the 
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Sahel. These are discussed later in this paper. 
There have been several research and exten¬ 
sion programmes in the past designed to ira- 
prc... the performance of animal traction tech- 
i .?>• >gy, to resolve farm level constraints and to 
assis farmers js adopting the technology. 
Whi'c considerable success has men noted in 
specific small areas within the Sahel, the level 
of success has not been commensurate with re¬ 
search and extension efforts and resources 
devoted to it. 

This could be attributed to fragmented re¬ 
search efforts and the lack of a clear direction 
of research, combined with unrealistic policies 
of extension relating to farmer training, fol¬ 
low-up and credit. Although animal traction 
use involves long learning periods of 4-6 years, 
researchers have tended to focus on profita¬ 
bility on a short-term cash-flow basis. Resear¬ 
chers have also emphasized the return to fam¬ 
ily labour without accounting for synergetic ef¬ 
forts within the system. Many interventions 
and innovations that have been designed have 
not been geared to the constraints and resour¬ 
ces of the actual farming systems. Examples of 
inappropriate innovations can be seen in the 
area of equipment, housing, and off-season 
feeding using excessive quantities of concen¬ 
trates. Given the potential and possibilities of 
animal traction in large tracts of the Sahel, es¬ 
pecially in Mali, this paper argues for well-in¬ 
tegrated and coordinated research and exten¬ 
sion efforts based on better understanding of 
farming systems. 

Reasons for differential adoption 

In literature dealing with animal traction re¬ 
search and extension in West Africa, several 
reasons have been advanced for low levels of 
adoption or non-adoption of animal traction 
technology. These are discussed below. 

Economic reasons 

High initial investment costs 

Cash-flow problems in the short run, deferred 

benefits associated with long learning periods, 


lower returns to family labour and overall 
lower profitability as measured by Net Present 
Value (NPV) or Internal Rate of Return 
(IRR) have been cited as reasons for non¬ 
adoption. High initial investment costs, par¬ 
ticularly for first-time adopters, associated 
with severe caih-flow problems in the short 
run have been observed in southern Mali. Ten- 
year projections elsewhere in the Sahel (Bar- 
ratt et ai, 1982) indicate 20-30% income re¬ 
duction during the first four years despite an 
IRR of 15%. Since many Sahelian fanners sell 
very little of their output, to cover such deficits 
requires either cash income or a shift towards 
cash crops. 

Deferred benefits 

Realization of full benefits to new adopters is 
often deferred for many years, and this is asso¬ 
ciated with the long learning period. As many 
as eight years may elapse before investment in 
animal traction package breaks even. 

Extensification 

Several studies and surveys have indicated that 
there have been no differences in yields and 
output per unit area between farmers using 
animal traction and those not using it. How¬ 
ever animal traction has generally led to an in¬ 
crease in cultivated area (BECIS, 1983). 

Lower returns to family labour 
In studies in Burkina Faso and Mali, animal 
traction provided lower returns to family la¬ 
bour (the primary constraint on the farm) than 
manual cultivation. Furthermore animal trac¬ 
tion tended to be laboui -shifting rather than 
labour-saving and exacerbated the labour con¬ 
straint at weeding and harvest times. This was 
due to larger cultivated areas, which increased 
the area to be weeded and harvested. The 
weeding problem was also compounded by 
lack of weeding equipment, or its low level of 
acceptance. A survey of 21 animal traction 
(oxen) projects in Africa revealed that less 
than one fifth of those participating in animal 
traction progi amines used weeding equipment. 
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Lack of mutually complementary 
equipment 

In West Africa the general tendency has been 
to emphasize the plow as the main item of ani¬ 
mal traction equipment. Weeding equipment, 
including blade-harrows, has received less re¬ 
search and development, and less extension at¬ 
tention. Farmers have frequently been ob¬ 
served using their plows as weeding tools, even 
though they are inefficient for this operation. 
However multipurpose toolbars (multicul- 
teurs), with plowing and weeding attachments, 
are gaining acceptance. 

Off-season labour requirements 

The labour requirements to maintain work 
animals on the farm during the off-season, and 
the opportunity cost of off-farm work during 
the January-May dry-season period have often 
been cited as reasons for non-adoption of ani¬ 
mal traction. This does not seem to fully ex¬ 
plain non-adoption, because the caring of ani¬ 
mals during grazing and browsing is generally 
the responsibility of children or adolescents, 
both in the cropping season and the off-sea¬ 
son. Furthermore in most areas, except those 
bordering Cdte d’Ivoire and Senegal, off-sea¬ 
son migration of adults or active workers does 
not seem to be a major phenomenon. 

The limited availability of forage and crop 
residues during the dry season has been a con¬ 
straint and an off-season management 
problem. 

High mortality rates 

Where the introduction of animal traction has 
not been accompanied by animal health ser¬ 
vices, high rates of mortality (as high as 40%) 
caused many farmers to revert to manual til¬ 
lage practices. However experience in south¬ 
ern Mali shows that animal mortality is rela¬ 
tively easy to control and has been brought 
down to an acceptable rate of 2.5 per cent. 


Lack of institutional services 

Credit has often not been available for the pur¬ 
chase of both oxen and equipment, although 
this involves substantial cash outlays. Very few 
extension agencies offer credit for animal trac¬ 
tion. Exceptions are those promoting cash 
crops like cotton, maize and tobacco with pro¬ 
grammes of marketing and some extension ser¬ 
vices supported by donor agencies. 

The lack of spare parts and repair services has 
been considered as a main factor in explaining 
non-adoption, particularly in early observa¬ 
tions. However more recently in Mali several 
blacksmiths (often trained by extension agen¬ 
cies) have been providing these services in¬ 
cluding the manufacture of plows, spare parts 
and carts in the villages themselves. 

Farmer training in the proper use of equipment 
and oxen has often been severely lacking. A 
large majority of adopters still use two or three 
persons for plowing with a pair of oxen or a 
donkey. While the people are often one adult 
and two children, this work may be one of the 
reasons why the labour-saving advantage has 
not been more clear. 

Lack of comprehensive and 
systematic approaches 

The tendency has been to begin and end the 
animal traction programme with a plow and a 
pair of oxen. Several mutually related issues 
have not been systematically approached by 
multidisciplinary teams. These have included 
credit and equipment; animal health and hous¬ 
ing; the harvest and conservation of bush for¬ 
age and crop residues for off-season feeding; 
the training of farmers to improve skills in 
plowing and the training of animals. Thus low 
and uneven adoption can partially be at¬ 
tributed to the failure of both research and ex¬ 
tension programmes to develop comprehens¬ 
ive and systematic approaches. The institu¬ 
tional failures may explain the lack of uptake, 
rather than widespread decisions by farmers 
not to adopt the technology. Otherwise, it is 
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difficult to explain why certain farmers are still 
demanding equipment from village-based 
blacksmiths in the absence of institutional 
credit. 

It is only recently that a comprehensive pre-ex¬ 
tension programme in southern Mali has been 
initiated. The programme, developed jointly by 
the farming systems research division (Divi¬ 
sion de Recherches sur les Systfcmes de Pro¬ 
duction Rurale, Institut d’Economie Rurale: 
IER-DRSPR) and the extension agency 
(CMDT), concentrates on farmers who are not 
using animal traction but who meet the re¬ 
defined credit criteria (Verbeek, Sanogo and 
Kleene, 1986). The animal traction package 
consists of: a pair of oxen and a multipurpose 
toolbar, both provided on credit; the training 
of oxen and farmer over a 21-day period; an 
animal health care package; the inclusion of 
fodder crops in the recommended rotations; 
and technical advice on major farm operations. 
The programme was designed on the basis of 
farming systems research findings and in its 
first year of operation a total of 80 farmers are 
participating. Socio-economic and production 
data are being collected, but results are pot yet 
available. 

Animal traction research, 
development and extension in 
Mali 

Institutional framework 

There are five governmental agencies in Mali 
which are actively involved in research, devel¬ 
opment and extension of animal traction and 
related technologies to farmers (in this context 
the term development refers to the production 
of a prototype based on research which is then 
tested and modified, before being extended as 
a final product; it is not used synonymously 
with extension management). Each of the five 
agencies is specialized in its subject matter 
areas and has specific functions and mandates. 
These research and development agencies arc: 


Division du Machinisme Agricole (DMA). 
The division of agricultural engineering of 
the Ministry of Agriculture (MoA) is re¬ 
sponsible for the design, development and 
testing of equipment such as plows, carts 
and weeders. 

- Ministirc chargt des Ressources Naturelles 
et de VElevage (MCRNE), The ministry for 
natural resources and its national livestock 
research institute (INRZFH) are respon¬ 
sible for research on livestock including 
disease control and treatment, nutrition 
and fodder development. 

Institut d’Economie Rurale (IER). The in¬ 
stitute of rural economy under the Min¬ 
istry of Agriculture is responsible for 
agricultural research aimed at yield-in¬ 
creasing technologies, such as tillage 
methods and practices, weed control and 
management, planting methods (dates, 
densities, planting in rows, ridges and fur¬ 
rows) and cropping systems using animal 
traction. 

Direction Nationale de VAgriculture (DNA). 
The national directorate of agriculture is 
responsible for transferring technologies 
developed by these three institutes to the 
farmers through various extension agen¬ 
cies under its control. 

Direction Nationale de VElevage (DNE). 
The national directorate of livestock 
under MCRNE is responsible for ensuring 
the availability of field/extension services 
relating to the control and management of 
animal diseases and overall animal hus¬ 
bandry programmes. 

Thus five agencies and two government minis¬ 
tries are involved in the development and 
transfer of animal traction-related techno¬ 
logies to farmers in Mali. At present the role 
of private agencies in stocking and distributing 
animal traction inputs is limited. 
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Interrelations and the need for 
coordination 

The efficiency of animal traction in farming 
operations is a complex function of at least five 
interrelated factors: 

- Equipment: its design, size, weight and 
flexibility to adapt to different soil types 
and crops. 

The work animais: their training, health 
and nutritional status. 

- Availability of animal husbandry tech - 
nologies: techniques to promote on-farm 
maintenance of animals such as: housing 
using locally available materials; system of 
conservation of hay, forage and crop 
residues; collection and disposal of dung 
and urine; systems of combining concen¬ 
trates with roughage; crop} : Jig systems ca¬ 
pable of producing increased quantities of 
nutritive crop residues and fodder. 

- Farmer characteristics: their training in the 
use of equipment and animals; their man¬ 
agement of animals; their ability to make 
adjustments in the technologies offered to 
fit their specific needs; their own resources 
to acquire equipment and animals in the 
absence of institutional credit; their capac¬ 
ity to produce and manage feed and fodder 
for livestock. 

Institutional support: The essential ele¬ 
ments of institutional support include: the 
availability of credit; equipment repair fa¬ 
cilities; spare parts; extension advice and 
its adjustment to individual situations; 
training; animal health services at or near 
the villages. 

It is because of the interrelationships of these 
five factors that there is a clear need for coor¬ 
dination and collaboration between different 
agencies. While there has been much agree¬ 
ment on the need for coordination and inter¬ 
disciplinary approach, evidence of all the agen¬ 


cies coming together with a unified research 
plan for village level action has been sporadic 
at best. What is clearly needed is an inter¬ 
agency task force consisting of researchers 
dealing with animal traction issues. This group 
should then select a manageable number of 
equipped farmers on the basis of some key 
criteria (level of equipment, number of years 
of continuous iise, farm size, family size, crops 
grown) in two or three regions of high poten¬ 
tial but relatively low adoption of animal trac¬ 
tion technology. Each of the research disci¬ 
plines (agronomists, engineers, livestock spe¬ 
cialists, economists and extension specialists) 
should make observations relevant to their 
concerns, synthesize their observations and de¬ 
sign tests/approaches to resolve the constraints 
and/or to improve the performance of the sys¬ 
tem taking into account the interrelationships 
of the factors described earlier: farmers, equip¬ 
ment, animals, technologies and institutional 
services. This would provide common, mini¬ 
mum data sets on interrelated factors for sev¬ 
eral categories of farmers for comparison. 
Such a coordinated approach/study should be 
of a longitudinal nature conducted over 3-4 
years. 

In agricultural research in Africa in general, 
there have been much talk and discussion of 
the need for coordination. What is urgently 
needed is action, and a plan for implementing 
the action, no matter how simple, limited or 
crude it maybe. 

Farm level problems and 
research approaches 

Observations from various animal traction 
projects indicate a range of farm level prob¬ 
lems. Representative problems are enum¬ 
erated below and discussed briefly suggesting 
approaches for testing. 

On-farm feeding of draft animals 

The feeding of work animals in the period 
July-December is not considered as a signifl- 
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cant problem, due to the availability of forage 
and grazing. However a key problem L frev. 
best to overcome the off-season feeding con¬ 
straints and improve the physical condition of 
traction animals just before the rains come, in 
order to cope with the heavy work demands of 
July-August, Some appropriate areas for re¬ 
search may be the following: 

Harvesting stocking and management of 
crop residues 

In general groundnut and cowpea crop 
residues are quite carefully harvested and 
stocked. However in general sorghum and mil¬ 
let crop residues are left in the field and are 
consumed directly by the herds returning from 
transhumance. A large proportion of the 
standing sorghum-millet stalks remaining in 
the field after harvest is trampled and wasted. 
It is possible to estimate the quantity of stover 
required for a pair of work oxen during the dry 
period (January-June). Thus a few tests could 
be conducted where the required quantity of 
stover from the top half of the residual plant is 
harvested and stored. This could be fed to the 
work oxen during the January-June period in 
combination with small quantities of ground¬ 
nut and cowpea residues. Additional labour 
demands for harvesting and transporting the 
stover and its impact on the labour constraint 
at harvest time should be studied. 

Improving the quality and quantity of 
crop residues 

Cropping systems should be developed to pro¬ 
duce enough good quality crop residues. Ob¬ 
servations in Mali indicate that in com¬ 
munities which are not self-sufficient in cereals 
there is a strong resistance to growing crops 
for fodder alone. A potential solution seems to 
be the introduction of rampant-growing (fod¬ 
der type) and high-yielding cowpeas either as 
pure or mixed crops. The introduction of catch 
crops is another potential solution. These are 
crops which are sown rather late in the season 
after all the principal crops on a farm are 
planted. These are leguminous in nature, such 
as horse gram and mung bean, and serve twin 


purposes. Firstly they produce both nutritious 
food grains for family consumption (or sale) 
and plant residues for work oxen. Secondly 
they enrich the soil while providing plant cover 
to reduce erosion. These crops demand mini¬ 
mum management. Land that is otherwise left 
fallow can be put under a catch crop. 

Supplementary feeding 

The impact of feeding small quantities of sup¬ 
plementary concentrates, together with sor¬ 
ghum-millet stover, could be assessed during 
6-7 weeks preceding the beginning of plow¬ 
ing/tillage operations in June. Such a practice 
is well established in the semi-arid tropics of 
southern Asia. In such areas, traction animal 
fodder (primarily rice, sorghum, and millet 
stover) is supplemented with approximately 
700-800 grams of peanut cake, cotton seed or 
horse gram (grain) per head per day, to boost 
animal condition and health. Researchers in 
the past have often suggested the use of 2-3 kg 
of purchased concentrates per head per day 
which has usually been totally uneconomical. 

Stock and storing crop residues 
This is an area to which no attention has been 
paid by researchers. What are different stock¬ 
ing/storing modes? Often farmers tend to 
stock on the roofs of sheds (hangars) made out 
of locally available materials. On top of the 
roofs the residues are exposed to high summer 
temperatures, and it would be valuable to 
learn the effect on nutritive quality and paya¬ 
bility of storing in shade underneath the han¬ 
gar roofs. 

Competition with other livestock 
Where limited quantities of groundnut and 
cowpea fodder are produced, it would be inter¬ 
esting to establish whether farmers prefer to 
feed it to small ruminants or to feed it to draft 
animals. If the preference is for the former, it 
might be possible to determine what other 
browse or forest produce could be substituted, 
so that in the critical weeks before the planting 
season, more of the available nutritive fodder 
could be made available to work oxen. 
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Animal housing 

This is another on-farm problem which has re¬ 
ceived limited attention. Several structures 
have been tried without a follow-up of farm 
level acceptance. Open coralling and tradi¬ 
tional cattle sheds (hangars) are the most com¬ 
mon systems of housing in Mali. A third 
method that has been observed involves the 
earth being excavated up to a metre and a han¬ 
gar installed. The apparent beneficial effect 
was that the un-eaten stover was spread as 
bedding which partially decomposed absorbing 
dung and urine. Every two months or so the 
compost so formed was removed to the field. 
Each of these structures has advantages and 
disadvantages. Any improvement in this area 
should start with a study of farmers’ existing 
practice in areas where animal traction has 
been relatively well accepted. Appropriate 
modifications might then be identified and in¬ 
troduced that would make the animal housing 
more effective. 


Training 

A critical on-farm problem area is the lack of 
farmer training in animal traction particularly 
for first-time adopters. Skills of plowing, til¬ 
lage in general, and the handling and training 
animals may need to be imparted. It is com¬ 
monly observed that at least three individuals 
(an adult and two adolescents) operate a single 
plow or toolbar (multiculteur). This may be 
one reason why the labour-reducing aspect of 
animal traction has not been clearly demon¬ 
strated.. Experience on the research stations in 
Mali has clearly shown that farmers and la¬ 
bourers can be taught the necessary skills, such 
that one person can operate a plow or toolbar 
drawn by a pair of oxen. It is more a question 
of extension, and perhaps research agencies 
should organize training sessions rather than 
additional research efforts. 


Animal health and management 

The non-adoption of animal traction is often a 
direct function of real or perceived mortality 
rates of work animals. It was observed that in 
one area the major reason for low levels of ani¬ 
mal traction adoption was the recorded mor¬ 
tality of 40-45%. However, in the area of one 
extension agency in Mali, mortality has been 
brought down to the more acceptable level of 
2.5%. This has been achieved by close linkage 
with veterinary services, preventive measures, 
farmers training and the timely treatment of 
affected animals. Training farmers to look out 
for disease symptoms is an essential step. 


Labour shifting 

Another key on-farm problem reported in re¬ 
search into the constraints to the adoption of 
animal traction is that animal traction in the 
Sahel is a labour-shifting rather than a labour- 
saving technology. This seems partly due to the 
increased labour demands at weeding time due 
to larger areas being sown when animal trac¬ 
tion is employed and to increased weed popu¬ 
lations due to row planting. It is also related to 
increased labour demands at harvest time due 
to the larger areas and greater overall yield. 

The phenomenon of labour shifting is to a cer¬ 
tain extent due to the lack of complementary 
and mutually supporting technologies. In this 
case the lack of appropriate weeding equip¬ 
ment or its non-adoption for some reason 
seems particularly important. Similarly labour 
demands at harvest time could be reduced by 
the use of ox-drawn or donkey carts, whether 
rented or owned, to transport the harvest. 
There is a severe lack of reliable information 
on this aspect; for example it is known that 
transport of the harvest from the fields to the 
homes is labour-consuming, but not what pro¬ 
portion of the total harvest labour is required 
for such transport. 
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Differential applicability of animal 
traction 

In evaluating animal traction, it is important 
to bear in mind that its applicability varies 
with the nature of different cropping enter¬ 
prises. For example, maize, cotton, rice and 
groundnuts require relatively better seedbed 
preparation than do sorghum-millet-based sys¬ 
tems. This could lead to different strategies of 
adoption. Some farmers will be owner-adop¬ 
ters, some owner-adopter-hirers, and others 
renter-adopters. Farmers with excess capacity 
may choose to hire out their oxen and equip¬ 
ment, while attending to certain cultural prac¬ 
tices manually. 

Implications for research 
programmes 

Research perspective 

It is clear that researchers need to understand 
farmers’ perspectives. Farmers alone have an 
integrated view of the whole system. This calls 
for a farming systems perspective. Researchers 
need to understand how the problem of adop¬ 
tion or non-adoption of animal traction mani¬ 
fests itself under different systems and condi¬ 
tions. Without this understanding it would be 
impossible to develop technologies to improve 
the various systems and conditions. 

Coordination and collaboration 
between research and extension 

Mali is well endowed with a farming systems 
research organization and this presents a great 
opportunity to coordinate and integrate differ¬ 
ent aspects of animal traction research and 
development. Institutional coordination is im¬ 
portant where several agencies are involved in 
research, development and extension. The na¬ 
ture of on-farm problems described in earlier 
sections is such that unless different institu¬ 
tions work in unison, there will be no im¬ 
proved package that combines all essential ele¬ 
ments and addresses the farmer, the equip¬ 


ment, and the feeding, housing and health of 
the animals. 


Clarification of concepts and concerns 

In several writings on the subject of animal 
traction and/or integration of fanning with 
livestock activities one cannot help observing a 
lack of clear concepts and concerns. In the opi¬ 
nion of this writer, one has to start with clear 
assumptions and approaches to the twin issues 
of farming-livestock integration and animal 
traction. Some illustrative ideas are suggested: 

The nature of farming-livestock integra¬ 
tion for a range of farms should be defined 
and clarified. An example would be the 
management of one to two pairs of work 
oxen on a farm with a certain number of 
small ruminants. 

The effects of animal traction on the tradi¬ 
tional relationship between cattle-owners 
and herders. In the opinion of the author 
existing relationships may not be disturbed 
given the small number of work animals 
that are likely to be retained on the farm. 
The research should focus on possible im¬ 
provements to present systems. The tradi¬ 
tional practice of cattle-owner-farmers as¬ 
signing the management of animals to 
herders, together with the symbiotic rela¬ 
tionship between cattle-owners and herd 
ers, is one that is likely to continue for a 
long time. 

Distinguishing the effects of animal trac¬ 
tion in terms of completeness and com¬ 
plementarity of equipment promoted 
and/or used on a farm. 

Focus on animal traction practices and 
equipment which are feasible or have been 
feasible elsewhere under similar condi¬ 
tions and constraints. An example that 
comes to mind is the research effort re¬ 
lated to deep plowing and incorporation 
of crop residues (primarily sorghum-millet 
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stubbles), It is impracticable in the Sahel 
and of doubtful benefit. 

Clarification of methodology 

Several methodological imperfections and 
divergencies have been noted in explaining 
economic reasons for non-adoption. Some 
examples of problem areas, taken from the 
study of Crawford and Lassiter (1985), include: 

- failure to differentiate adequately between 
the quality, quantity and timing of labour 
required to maintain a pair of oxen 

using labour figures derived from herding 
range cattle and assuming that they would 
be similar for the maintenance of draft 
oxen 

giving unrealistic opportunity costs for the 
labour required to maintain a pair of oxen 
during the off-season. 

In this context researchers often neglect two 
facts. Firstly draft animal maintenance com¬ 
petes minimally for the services of adult males 
and secondly it is assumed that non-farm em¬ 
ployment through migration to urban centres 
is equally accessible to all rural communities 
and there is unlimited urban demand for mi¬ 
gratory labour during this period. 

High management research approach 

Animal traction technology has been the vic¬ 
tim of high expectations. It was expected to in¬ 
troduce certain high management practices 
such as deep plowing for incorporating plant 
residues end high level of weed control in sub¬ 
sistence cereal crops like maize and millet. 
Serious doubts exist as to the feasibility and 
even desirability of deep plowing in the rainfed 
semi-arid tropics of West Africa. Using the 
same high level of weed control in sorghum 


and millet as used in high value cash crops 
such as cotton and tobacco seems unjustified. 
If research on animal traction is to be useful to 
policy-makers and extension agencies some of 
the methodological imperfections must be 
eliminated. Researchers should seek to elimi¬ 
nate certain high management approaches and 
focus more on what is feasible and practicable. 
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R6sum£ 

Le diveloppement de la traction animale dans la 
zone Mali-Sud remonte aux annies 1950, avec 
l'introduction et le diveloppement des cultures 
industrielles, en general, du coton, en particular. 
Ce diveloppement a permis une amilioration 
sensible du niveau de vie des paysans gr&ce, no- 
tamment, & ^augmentation des superficies culti * 
vies et des rendements obtenus et it la riduction 
des exigences de main d'oeuvre extirieare des ex¬ 
ploitations. 

Cependant, la diffusion de la culture attelie ren- 
coktre divers obstacles qui constituent les cibles 
des diffirentsplans d’amiliorationproposis. Les 
principals contraintes de la culture attelie dans 
ce systime sont constituies par: 

la mortaliti ilevie par suite dc maladie ou 
d’accidents; 

les problimes d‘alimentation des boeufs de 
labour, particuliirement aigus en saison 
siche; 

- I’approvisionnement en taurillons, du fait 
surtout de lafaible productiviti des ilevages 
villageois et de I'absence de marchis du 
bitail 

Les amiliorations proposies dans ce systime 
concement les iliments suivants: 

- la production de fourrages par la culture du 
niibi, principalement; 

le complimentation minirale et les traite- 
ments sanitaires; 


le dressage amiliori, compliti par une for¬ 
mation et un suivi technique pluriannuel 
la silection d'animaux de race locale, it 
cause de leur rusticiti. 

Des risuitats satisfaisants ont iti enregistris 
dans tous ces programmes d’amilioration. R est 
toutefois apparu que la mattrise de la culture at¬ 
telie dans la rigion du Mali-Sud passe par une 
intigration plus prononcie des pratiques agri¬ 
coles et d’ilevage. 

Introduction 

Le Mali est un pays continental ot 90% de la 
population est rurale. L’iconomie rurale et les 
activity qui en dependent, reprdsentaient 80% 
de la Production Intirieure Brute (PIB) en 
1976. L’agriculture et 1’ilevage reprisentaient 
68% de la part du PIB revenant ft l’iconomie 
rurale. Celft explique pourquoi le gouveme- 
ment du Mali, dans sa stratdgie d’autosuffi- 
sance alimentaire a adopts, entre autres, une 
politique agricole essentiellement basie sur les 
iliments suivants: 

la valorisation des acquis de la recherche 
thimatique; 

une approchc du diveloppement intigri 
prenant en compte non seulement la pro¬ 
duction agncole d’une zone mais aussi des 
aspects fondamentaux tels que la santi et 
l’aiphabitisation. 


1 Agro-zootechnicien; ^ Spicialiste en culture attelie; ^Agronome; * Zootechnicien. 
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Ces deux aspects sont d Torigine de la crdation 
en 1979 de la Division de Recherches sur les 
Systdmes de Production (DRSPR) au sein de 
Tlnstitut d’Economie Rurale (IER). La 
DRSPR bdndficie de l’appui financier et te- 
chnique des organismes suivants: 

- Le Centre de Recherche pour le Ddvelop- 
pement International (CRDI), Ottawa, 

- L’Institut Royal des Rdgions Tropicales 
(IRRT), Pays Bas, 

- L’Agence Internationale pour le Ddvelop- 
pement (USAID). 

La promotion de la culture attelde constitue 
une des priori »ds de travail de cette nouvelle 
structure. La DRSPR comprend trois dquipes 
pluridisciplinaires: l'Axe Bougouni-Sikasso, le 
Volet Fonsdbougou et le Volet “Operation 
Haute Vallde" (OHV) 

La premi&re charrue a dtd introduite au Mali 
en 1928 & l’Office du Niger; mais l’essor de la 
traction animale ne ddbuta que dans les anndes 
1950, avec l’introduction et le ddveloppement 
des cultures industrielles en gdndral et du 
coton en particular. La culture attelde a 
constitue le support sur lequel s’appuydrent les 
programmes de modernisation des operations 
culturales; elle en reste encore l’eiement 
dynamique. 

En effet, le systeme d’dlevage joue un rOle trds 
important dans la production agricoic. Le tra¬ 
vail des boeufs de labour est l’un des plus im- 
pottants elements dans revolution des exploi¬ 
tations agricoles. Les animaux de trait, en ge¬ 
neral, et les boeufs de labour, en particular, 
sont une source unique d’dnergie renouvelable 
et de puissance agricole: ils s’apprecient en va- 
leur pendant leur pdriode de vie utile. Ils 
constituent le premier stade de la combinaison 
entre la production agricole et celle de viande 
de boeuf. Le ddveloppement de la traction ani¬ 
male permet une amelioration du niveau de 
vie dcs paysans grace, notamment aux augmen¬ 
tations de superficies cultivdes, & la rddqction 
des exigences de la main d’oeuvre extdrieurc et 


a la mattrise des adventrices, soutce d’accrois- 
scments des rendements. 

La culture du coton et la culture attelde, essen- 
tiellement bovine, peir/ent servir de critdres a 
la stratification de I’agriculture dans la zone 
Mali-Sud,qui correspond d la 3 eme region ad¬ 
ministrative du pays, en deux situations agri- 
coles majeures bien distinctes, avec des 
niveaux do production diffdrents: 

une situation de production dlevde oil le 
systdme de production est de type intensif. 
Prds de 75% des exploitations agricoles 
possddent au moins une paire de boeufs de 
labour; ces animaux de trait constituent 
16% du cheptel. 

une situation de faible production oO les 
systdmes de production sont du type semi- 
intensif et/ou traditionnel. Environ 5% 
des exploitations agricoles possddent au 
moins une paire de boeufs de labours; 3% 
du cheptel bovin 6voluent dans cette 
situation. 

Dans l’ensemble on peut estimer que 50% des 
exploitations agricoles de la region sont dqui- 
pdes. D’importants efforts sont toutefois en 
cours pour dquiper les paysans manuels par le 
biais d*un crddit "premier 6quipement". Ils sont 
mends par les organismes de ddveloppement 
rural (ODR); la DRSPR s’intdresse dgalement 
aux probldmes lids h ce type de crddit et pro¬ 
pose des voies d’amdliorations. 

La premidre partie de ce document prdsente 
d’abord les caractdristiques essentielles de 
Fagriculture dans la 3 6me rdgion, en mettant 
1’accent sur les relations agriculture-dlevage; 
elle situe, par la suite, le r61e joud par les ani¬ 
maux de trait dans les exploitations agricoles. 
Ce rdle est tout d’abord analysd dans la situa¬ 
tion de production dlevde oh la culture attelde 
bovine s’est ddveloppde depuis une vingtaine 
d’anndes et a dtd ainsi & l’origine de trds im- 
portants changements sur les plans agrotechni- 
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que et socio-6conomique. Les paysans ont en 
effet acquis une certaine maitrise de la culture 
attelde qui leur a permis d’dtendre les superfi¬ 
cies et d’augmenter les rendements. Dans cer¬ 
tains villages, comme celui de Gladie, les pay¬ 
sans ont pu rdaliser un niveau assez 61ev6 d’in- 
tdgration agricuture-Clevage. La deuxiCme par- 
tie du document analyse les contraintes spdci- 
fiques & cette situation et dvalue les possibili¬ 
ty et les voies d’amdliorations. 


L’analyse concerne dgalement les villages de la 
deuxteme situation, oik pour diffdrentes rai¬ 
sons, la culture attdlde bovine ne s’est jusqu’ici 
pas bien d6veloppde en raisons de plusieurs 
types d’obstacles; compte tenu de la deteriora¬ 
tion des termes de rechange en particulier, il 
est devenu trfcs difficile pour ie paysan de ren- 
tabiliser le credit “premier equipement” d£s la 
premiere annee, & moins qu’il n’ait acquis un 
bon niveau technique. 


Carte 1. Sites d\intervention de la DRSPR, Zone Mali-Sud 



□ village da rechercftt 
■ station da Twrousl# 


O vi«a 


(l«uw« 

routs goudrortn** 
root* non goudfcmnet 
IronlwkrM 
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Tableau!.!. Importance nuradrique du cheptel dans la 3^ me region 



Total 

Boeufs de labour 

Ovlns/ 

Asins 

Equins 


Potentiei 


Bovin 

Total % bovins 

Caprins 



animaux de trait 

Cerdes 







Totaux 

% boeufS 

Sikasso' 

66515 

25502 

38,34 

22145 





Sikasso 2 

219100 

27188 

12,41 

95 900 

9220 

130 

228450 

11,90 

Kolond* 

16 134 

2719 

16,85 

10322 





Kolond 2 

Yanfol 1 

165 000 

3803 

2,30 

74100 

5000 

20 

170020 

2,24 

37862 

3895 

1,03 

5749 





Yanfol 2 

72000 

5000 

6,94 

26 200 

460 

10 

72470 

6,90 

Kadiol' 

23 486 

4579 

19,50 

6764 





Kadiol 2 

64000 

043 

73,88 

25100 

400 

10 

64410 

7,83 

Bougou' 

14 188 

8178 

57,64 

7638 





Bougou 2 

215 000 

21800 

10,14 

79800 

3550 

80 

218630 

9,97 

Koutia' 

95 538 

38102 

39,88 

77 003 





Koutia 2 

277130 

57000 

20,57 

102600 

9320 

360 

286810 

19,87 

Yoross' 

120 494 

11715 

57,16 

20318 





Yoross 2 

75 500 

9644 

12,77 

22800 

2050 

430 

77 980 


Total 1 

274 221 

94 691 

34,53 






Total 2 

1087 730 

192 478 

11,90 

426 500 

30 000 

1040 

1118770 

11,57 


* Effectif cncadr# par la CMDT. 2 Estimation du service Vitirinaire. 


Source v. Rapport annuel CMDT 1984-85; Rapport annuel de la Direction Rtgionale V&trinaire, 1985. 


Les stages de dressage amdliord permettent 
non seulement une meilleure connaissance des 
attelages et de leur gestion, mais ils consti¬ 
tuent dgalement 1’occasion de former les pay- 
sans sur des aspects compldmentaires: techni¬ 
ques culturales, materiel agricole, utilisation 
de la matidre organique, conservation des sols, 
etc. Les villages de Yaban et Djirikorola illus- 
trent cette situation. Le dressage des boeufs 
constituant une des principales contraintes 
dans ces villages; la troisidme partic du docu¬ 
ment traite des actions emreprises en mature 
de dressage. Enfin l’amdlioration de l’habitat 
des boeufs de labour en vue d’arriver it une 
culture attelde plus intensive et plus rentable 
constitue l’objet de la quatridme partie du 
document. 

Presentation de la zone 

Environnement technique 

La rdgion de Sikasso, qui constitue le cadre de 
l’dtude, represente 80% de la zone Mali-Sud et 
est comprise entre les isohydtes 850 mm au 


Nord et 1400 mm au Sud. Elle couvre une su- 
perficie de 76 480 Km 2 , soit 6% du territoire 
national. Situde au Sud du Mali, la region de 
Sikasso fait frontidre avec le Burkina Faso, la 
Rdpublique de Guinde et la Rdpublique de 
C6te d’Ivoire. 

La population est estimde a environ 1200 000 
habitants dont 90% de ruraux. Cette region 
fournit 21% de la production agricole avec 
40% de la production cdrdalidre et 70% de la 
production de coton; elle renferme 20% du 
cheptel bovin du pays, se classant ainsi au 2 feme 
rang national, aprds la region de Mopti. 

Les sols sont gdneralement de type ferrugineux 
et dcviennent latdritiques sur les hauteurs, & 
l’exception des fonds de valldes qui sont cons- 
tituds par des argiles hydromorphes. Le climat 
est soudano-guinden au Nord et guinden au 
Sud. La vdgdtation est trds variable du Nord au 
Sud. Elle va de la savane herbeuse oh pro¬ 
minent les gramindes naturelles de la famille 
des Andrapogonae , it la forfit, en passant direc- 
tement ou indirectement par une sdrie de 
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Tableau 1.2. 

Superficies travaillles mlcaniquement (en ha) en fonction des princlpales cultures et par Cercle 


Cultures 


Coton 



Cereles 

Labour 

Sarclage 

Buttage 

Labour 

Bougouni 

4435 

3320 

3161 

3476 

Kolondi. 

1504 

1161 

957 

1515 

Yanfoll. 




2170 

Sikasso 

20639 

18595 

16138 

8948 

Kadiolo 

1462 

1260. 

1308 

1257 

Koutiala 

36 229 

33856 

25174 

9277 

Yorosso 

8725 

7046 

5321 

1443 

Total 

72933 

65 238 

52 059 

28 086 


Source: Rapport annuel du CMDT, 1984-1985. 


Mais 

Sarclage 

Buttage 

Mil/sorgho 

Labour Sarclage Buttage 

2378 

1219 

2422 

2348 

1494 

852 

274 

1510 

669 

302 

1472 

116 

8 

8 

5 

7076 

3641 

16615 

12674 

8985 

963 

1023 

1716 

889 

862 

8490 

6153 

30197 

42609 

20969 

1098 

694 

11072 

8391 

4496 

22 329 

14 407 

63 648 

67 588 

37133 


transitions allant de ia savane arbustive £ la sa- 
vane boisle; la couche herbage du Sud est do¬ 
minie \>&x Andropogon Guayanis, Hyperrhenia 
spp. et Cochlospermum planchonil. La produc¬ 
tion potentielle des pdturages varie de 2,5 £ 31 
de matilre slche au Nord, et de 5 £ 81 au Sud. 

La region de Sikasso renferme environ 
1 100 000 bovins dont 130 000 boeufs de la¬ 
bour, 30 000 asins, 1000 Iquins et 426000 
ovins-caprins (voir Tableau 1,1.). Compte tenu 
de la nature des sols, les Iquins sont utilises 
comme animaux de b£t. Les asins, jadis utilises 
comme animaux de b£t, sont Igalement utilises 
pour le transport de Peau, du fumier et des rl- 
coltes £ Paide de charrettes. Les ovins sont uti¬ 
lises pour les ceremonies religieuses et coutu- 
milres. Les caprins sont rlservls de preference 
£ Pacquisition du travail extlrieur. Les bovins 
sont de plus en plus utilises pour les besoins de 
la culture attelle. Les boeufs de labour reprl- 
sentent 80% des animaux de trait actuellement 
utilises dans la region. 

La pathologie du milieu est dominie par le ca- 
ractlre endlmique des trypanosomiases ani- 
males, beaucoup plus accentules dans la zone 
guinlenne oil slvit la niouche tsl-tsl. D’autres 
types de maladies sont rencontres dans la re¬ 
gion: 

maladies infccticuses: charbon symptoma- 

tique, charbon bactlridien, plripneumo- 


nie tuberculose, strlptothricose et heart 
water. 

maladies parasitaircs: endo-parasitoses 
(Nlmatodes, Distomatose coccidiose), hl- 
moparasitoses (anaplasmose-piroplas- 
mose) et les ectoparasitoses (tiques-gales). 

Environnemeot socio-lconomique 

Les sociltls rurales en zone Mali-Sud ont une 
culture essentiellement agraire. Des relations 
de compllmcntarite semblent avoir dominl 
leurs rapports avec les sociltls pastorales. A 
cet Igard Doutressoule (cite par Berthe, 1984) 
notait: “Cultivateurs fixls au sol, pratiquar* 
traditionnellement une agriculture rudimen- 
taire, ils se constituent peu £ peu des trou- 
peaux de boeufs et de moutons par Ichange de 
leurs grains contre des animaux qu'ils obtien- 
nent des pasteurs peulhs, Maurcs et Touareg. 
C’est leur fa$on de placer leurs economies, 
non de les faire fructificr, mais de les capitali- 
ser car leur eievage est encore plus rudimen- 
taire dans ses pratiques que celui des no- 
mades”. La population est composle de Bam- 
bara, Bozos, Senoufo, Minianka, Bobo et de 
peulhs d’origine hamitique. 

La terre constitue le principal moyen de pro¬ 
duction et de reproduction de la socilte. Sa 
gestion est sous fautoritl du chef de village. 
Ce dernier et le conseii des ancicns sont les ga- 
rants de ridentitl culturelle du village. Thlori- 
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quement la terre appartient k celui qui la cul- 
tive, mais slle ne peut dtre vendue. Ce systdme 
d’organisation rdpondait aux besoins de pro¬ 
duction du village et k sa swvic, en rapport 
avec les techniques d’utilisation des ressources. 
Les actions de ddveloppement de la culture at¬ 
telde dans le cadre des activity de la Compa- 
gnie Malienne pour le Ddveloppement des 
Textiles (CMDT) notamment, ont accentud la 
pression foncidre et entraind une diffdrenc.a- 
tion croissante des systdmes agraires villageois. 
La culture attelde et la production de coton 
ont entraind des modifications dans la rdgula- 
tion technique et l'organisation socio-cult u- 
relle des socidtds agraires de cette rdgion. Les 
terres les plus faciles k travailler et correspon- 
dant le plus souvent k des pdndplaines font 
l’objet d’une forte pression en fonction de l’d- 
volution de la culture attelde. 

Parmi les structures de ddveloppement de la 
rdgion, la CMDT a l’impact le plus fort en rai¬ 
son de sa densitd d’encadrement. Ses activitds 
portent sur un moddle de ddveloppement intd- 
grd. En matidre de conservation de l’environ- 
nement et de maitrise des productions ani- 
males et sylvicoles, le service de l’dlevage, et 
celui des eaux et fordts interviennent en mdme 
temps que la CMDT. Les rdsultats pratiques 
de ces deux structures sont ce pendant faibles. 
L’accent a dtd surtout mis sur la santd animate 
et la police forestidre. En matidre de recherche 
agricole la rdgion de Sikasso est parmi les 
mieux levies. La recherche agronomique inter- 
vient & travers ses diffdrentes sections, soit en 
stations ou en sous-stations, soit chez le pay- 
san. Crdde en 1979, la DRSPR a ddbutd ses re- 
cherches dans cette rdgion oh ses expdriences 
lui ont valu son extension actuelle dans la rd¬ 
gion de Koulikoro. 

Traits essentiels de 1’agriculture dans 
la 3 in,e region 

L’association agriculture-dlevage dans la 3 eme 
rdgion fait ressortir deux situations bien dis- 
tinctes correspondant k deux niveaux de pro¬ 
duction diffdrents: 


Une situation de production devte 
C’est le cas de Koutiala-Sikasso et de Yorosso 
oh le taux d’occupation des sols est trds dlevd. 
Selon le Projet Inventaire des Ressources Ter- 
restres (PIRT), 30 k 70% des terres sont aptes 
k 1'agriculture. La densitd des mltures est de 
1’ordre dc 30 a plus o0%. La densitd de la 
population est relativemont dlevde: 18 & 28 ha¬ 
bitants au km 2 , centre une moyenne rdgionale 
de 15 habitants au km 2 . 

Le systdme de production est intensif, avec une 
jachdre de ccuite durde. La culture de rente, 
surtout celle du coton, y est trds ddveioppde; le 
rapport superficies des cdrdales sur celles du 
coton est de l’ordre de 1,19. La culture du co¬ 
ton a favorisd des transformations profondes 
dans l’agriculture dans la rdgion de Sikasso. Sa 
coexistence avec le mats dans l’assolement des 
exploitations agricoles en culture attelde expli- 
que les performances satisfaisantes rdalisdes 
en production vivridre dans les zones d’action 
de la CMDT. 

Cette situation abrite 59% de l'effectif des 
boeufs de labour de la rdgion dtudide. Les 
races qu’on y rencontre sont, dans l’ordre dd- 
croissant, le Mdrd (produit du croisement Zd- 
bu peulh soudanien-Taurin Ndama), le Ndama 
et le Zdbu peulh soudanien. Cette zone est en 
partie infestdc par les mouches tsd-tsd, vec- 
teurs de la trypanosomiase. La strate herbaede 
constitue 1’essentiel de ralimentation du chep- 
tcl en saison des pluies. En saison sdche les es- 
pdees ligneuses et les rdsidus de rdcolte reprd- 
sentent les sources d’alimentation du bdtail. A 
cette pdriode, les agro-dleveurs font un com- 
pldmentation aux boeufs de labour en leur ap- 
portant des sous-produits agricoles et agro-in- 
dustriels (conditionnement des boeufs de la¬ 
bour) alors qu’une transhumance de faible am¬ 
plitude est effectude pour le reste du troupeau. 

Une situation de faible production 
Elle est caractdristique des localitds de Yanfo- 
lila, Kolondidba, Kadiolo et Bougouni; le faux 
d’occupation des sols y est faible. L’aptitude 
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des terras k i'agr iculture vane de 10 i ' * <?. La 
density moyenne de la population e-i 2 l’or- 
drc de 12 A 14 habitants au km 2 . Les alluvions 
des rividres sont les sites les plus dtpejplds. 
Les density des cultures sont faibies et varient 
de 10 d 30%, exceptd dans les environs de Bou- 
gouni oh elles ddpassent 60%. 

Le systdme de production est ser.ii-intensif k 
traditionnel. Le rapport des superficies de 
cdrdales k celles du coton est de 1’ordre de 1,9 
pour toute la zone; il est variable d'un cercle k 
un autre: 1,32 k Bougouni, 2,01 k Kolondidba, 
2,03 k Kadiolo et k Yanfolila oh les Creates 
sont dominantes. Le coton, moteur du ddve- 
loppement rural, y fait timidement son entree. 
Le niveau d’autosuffisance alimentaire est va¬ 
riable, faible dans certains cas, satisfaisant 
dans d’autres. L’association agriculture-dle- 
vage y est peu ddveloppde. 

Selon le service de l'dlevage, seuls 2.6% du 
cheptel bovin de cette situation sont constituds 
de boeufs de labour. L’dlevage s6dentaire ex- 
tensif est influence de plus en plus par des 
formes de mouvements de transhumance (30% 
h Yanfolila et Bougouni et 60% k Kadiolo et 
Kolondidba) avec les zones voisines de la SO- 
DEPRA (C6te d’Ivoire). La divagation des 
animaux, trds accentude dans cette zone 
constitue un sdrieux handicap pour la gestion 
du cheptel et du pdturage; elle dure 6 mois sur 
douze. Les races bovines rencontrdes sont, 
dans l’ordre ddcroissant, le Ndama, le Mdrd et 
le Zdbu. II faut noter que Yanfolila constitue 
le berceau de la race Ndama. Cette zone est le 
plus grand foyer de depart k l’exode au detri¬ 
ment de la production agricole dans la region 
de Sikasso. C’est aussi une zone k trypanoso 
miase animate et k onchocercose, pour les 
humains. 

Pourquoi d’une recherche sur les 
systfemes de production rurale 

Jusqu’h trds rdcemment la recherche agricole 
se faisait selon le schema classique de creation- 
diffusion allant de la station (milieu contrOld) 


au champ du paysan. Cette approche, essen- 
tiellement caractdrisde par son aspect sectoriel 
(car ne s’adressant le plus souvent qu ‘k une 
culture, voire k un aspect specifique d’une cul¬ 
ture), ne orenait pas en compte les contraintes 
et les strategies de production adoptees par les 
paysans. 

Elle excluait du coup routes les contuintes im- 
putables k l’environnement socio-e onomique 
et ne permettait ni de prendre ’.e “systdme” 
dans son ensemble, ni de fa«ie la distinction 
entre diff6rents types d’agriculteuiS ayant des 
probldmes differents. La creation de la 
DRSPR rcldve du souci de crder un maillon 
suppiementaire pour combler cette lacune. 

La recherche sur les systdmes de production a 
pour attribution de mener dans un cadre pluri- 
disciplinaire toutes les etudes et recherches 
approprides afm de mettre au point des sys- 
tdmes de prc^duction agricole adaptds k chaque 
zone dcologique du territoire national. Par 
consequent, la DRSPR a procede au choix rai- 
sonnd de ses villages de recherches en fonction 
de cinq critdres: population , dquipement, pro¬ 
duction de coton, superficies, accessibilite en 
toute saison. Dans le choix des villages, l'dqui- 
pement a ete privildgie en fonction des normes 
suivantes: 

Village de “niveau avancd”: oh plus de 
80% des unites de production (U.P) sont 
dquipds; une unite de production dtant de- 
fin ie comme un groupe de personnes, 
unies ou non par des liens de parentd, qui 
produisent et consomment ensemble. 
Village de “niveau moyen”: oh 50 k 60% 
des unites de production sont dquipdes; 
Village de “niveau demarrage”: oh 90% 
des unites de production sont en culture 
mauuelle. 

Dans chaque village, les exploitations faisant 
l’objet des etudes ont 6t6 choisies en fonction 
de cinq critdres: trois critdres qui renvoient au 
niveau des ressources, ddnomm6s critdres d’a- 
nalyse et deux critdres objectifs, appelds cri¬ 
tdres de caractdrisation. 
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Tableau 2.1 Composition de l’^quipement, nombrc de boe ifs de trait et taille du ;i bovine 

de 7 UP k Gludid 

Materiel pour la Culture Attelde Eievage 


U.P 

Charrues 

Multiculteurs- 

Semoirs 

Herses 

Charrettes 

Boeubde 

Taille 







labour 

troupeau 

n-25 

2 

1 

1 

1 

2* 

10 

150 

10-22 

2 

1 

2 

2 

1 

11 

189 

17-39 

2 

1 

1 

1 

1 

14 

140 

05-12 

2 

1 

1 

1 

1 

10 

120 

03-10 

1 





3 

3 

01-04 

1 

1 



1 

3 

15 

01-05 

1 

1 




4 

6 


Note: * La 2 ***** charette est d traction bovine et a it£ interdite convne prototype par la DSPR. 


Tableau 2.2 

Superficies (en ha), rendements (kg/ha) et temps de travaux (boeufs/jours) de 7 UP 4 Gladie 



Coton 


Mai's + Petit mil 


Sorgho 




UP 

Superf. 

Rend. 

Temps 

Superf. 

Rend. 

Temps 

Superf. 

Rend. Temps 

11-25 

9,48 

1829 

18,24 

9,18 

2362 

9,08 

3,12 

2465 

13,28 

10-22 

11,73 

1939 

21,05 

7,79 

2654 

15,29 

3,42 

570 

9,59 

17-39 

6,66 

1846 

7,73 

5,97 

3746 

12,33 

3,70 

I860 

10,53 

05-12 

7,97 

1422 

12,43 

7,71 

2440 

13,97 

12,61 



03-10 

334 

1994 

14,94 

1,75 

2317 

5,71 

2,73 



01-04 

3.06 

1294 

4,90 

2,91 

908 

7,83 

22,23 

920 

6,08 

01-05 

2,21 

907 

14,34 

2,05 

2048 

7,80 

2,08 

443 

7,69 


Source: Rtsultats du suivi des exploitations d Gladie (DRSPR, 1986). 


Les entires ressources 

Us englobent les variables suivantes: 

le nombre d’actifs: permet de determiner 
la disponibilite de main d’oeuvre au sein 
de l’exploitation. 

le nombre d’attelage: permet de determi¬ 
ner le niveau d’equipement de I’exploita- 
tion et donne une idee du degre d’integra- 
tion agriculture - eievage, 

- la taille du betail: donne une idee de l’im- 
portance et de la structure du troupeau 
(bovins, ovins, caprins), done de la dispo- 
nibilite en ressources convertibles, et du 
potentiel d’integration de l’agricuiture et 
de l'eievage. 


La disponibilite en terre n’a pas 6t6 utilisde car 
le probl&me se pose 4 la fois en termes de qua- 
lite et de quantite. 

Les entires objectifs 

Ils se composent des elements suivants: 

le niveau d’autosuffisance cCrealiCre de 
l’exploitation; 

le niveau du rendement coton de l’exploi- 
tation: donne une idee des possibilit6s 
d’augmentation des revenus mondtaires. 

La combinaison de ces critCres a permis de 
classer les unites de production en trois cate¬ 
gories: 

les unites de production “traditionnelles”: 
elles ne eultivent pas de coton et ne bend- 
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ficient done d’aucun encadrement techni¬ 
que. 

les unitds de production de situation inter- 
mddiaire: elles ont des rendements de 
coton infdrieurs & 1,3 t/ha. 

- les unites de production intensives: elles 
rdalisent des rendements de coton supd- 
rieurs d 1,3 t/ha. 

L’analyse des relations entre les ressources et 
les objectifs a permis didentifier les 
contraintes par type de systdme de production. 

Les villages de niveau avance: 
le cas de Gladie 

Gdndralitds 

Involution de l’agriculture 4 Gladid se carac- 
tdrise par une densification des relations agri- 
culture-dlevage. II est possible d’y observer une 
forte emprise agricole et un dlevage important. 
La culture attelde jo»e un role important dans 
ce village. En effet, plus de 00% des U.P. sont 
en traction anin.alr, Vdtude de ce systdme de 
production tie type intensif a ttd rdalisde grSce 
it 1’analyse des rdsultats obtenus sur 7 U.P. sui- 
viesen 1985/1986. 

L’dquipement 

Le tableau 2.1 nous donne la composition du 
materiel de culture attelde, les boeufs de la¬ 
bour et la taille du troupeau bovin des 7 U.P. 
dtudides. II ressort de ce tableau que toutes les 
7. U.P. ont au moins une charrue (TM); 4 U.P. 
sur 7 ont au moins 5 paires de boeufs de la¬ 
bour, deux charrues, un multicultcur, un se- 
moir, une herse et une charrette asine.. 

Les pratiques agricoles 

Toutes les cultures, sauf le riz et le dah, sont 
en champs communs. Les principales specula¬ 
tions vdgdtalcs sont le coton et les cdrdales 
(mil, mafs/petit mil, sorgho). La riziculture est 
exdusivement pratiqude par les femmes dans 


les bas-fonds sur des parcelles ne ddpassant 
pas 0,15 ha. 

La rotation pratiqude est de type triennal: co¬ 
ton- mals/petit mil-so:gho. Le tableau 2.2. prd- 
sente les superficies des cultures, les rende¬ 
ments et les temps de travaux en boeufe-jour 
par hectare (B.J/ha). L’analyse du tableau rd- 
vdle les dldments suivants: 

les superficies sont alloudes aux trois cul¬ 
tures dans les proportions suivantes: 38% 
pour ie coton, 31% pour le mals/petit mil 
et 31% pour le sorgho; 
la pluviomdtrie de l’annde a, de fa$on gd- 
ndrale, beaucoup joud sur le niveau des 
rendements; elle a eu un ddbut tardif (10 
juin) et une fin prdcoce (10 octobre), ce 
qui a pdnalisd toutes ies cultures qui sont 
installdes aprds un labour. En outre, les 
diffdrences de rendements entre cultures 
renvoient aux facteurs suivants: 
le coton en tdte de rotation bdndficie de la 
majeure partie des fertilisants organiques 
et chimiques; 

le mals/petit mil bdndficie de 1’effet du 
prdeddent cultural et des apports d^ petite 
quantitd de fumure organique et d’urde; 
le sorgho en fin de rotation ne bdndficie 
presque pas d’engrais, ce qui explique 1c 
bas niveau des rendemenb enregistn's. 

Dans ce systdme, le type de rotation dominant 
est constitud par 10 & 20 ans de culture conti¬ 
nue, suhis par une jachdre de courte durde. 
L’utilisation des attelages se fait suivant un ry- 
thme de 4 heures de travail mdcanisd pour une 
demi-journde. L’utilisation de l’dnergie ani¬ 
mate joue ainsi un rdle prdponddrant dans la 
production du coton, du mals/petit mil et du 
sorgho. 

Les pratiques d’dlevage 
Origine du troupeau 

Le troupeau bovin est Torigine esscnticlle- 
ment agricole (revenus du coton et surplus cd- 
rdalier). Une enqudte mende dans le village de 
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Gladid a rdvdld que 17% des U.P. ont accede a 
rdquipement par la culture du coton; en outre, 
14% des U.P. ont constitud leur troupeau k 
partir des revenus du coton. 

Le rdle du troupeau dans les U.P : de 
Gladtt 

Les relations agriculture-dlevage sont trds 
complexes dans ce systdme. L’dlevage bovin 
concerne 82% des U.P. La maitrise de la cul¬ 
ture attelde passe par 1’utilisation des attelages 
et la production de fumier. A Gladid le cheptel 
bovin est constitud de 4% de Ndama, 11% de 
Zebu peulh et 85% de M6rd, Cela tdmoignc de 
rintdrdt qu’accorde l’agro-pasteur k I’amdlio- 
ration de la force de traction des attelages me¬ 
res; le “3/4-de-sang-Zdbu" semble le plus re¬ 
cherche malgrd ses charges medicates eievees. 
La production de fumier se fait grace k la 
constitution de pares pour les animaux pen¬ 
dant la saison sdche. 

Les ameliorations proposes 
dans ce syst&me 

Depuis 1981 la DRSPR a initid les actions sui- 
vantes; la production de fourrages, le comple¬ 
mentation mindrale, avec l’introduction de la 
pierre k lecher, la construction de pare mobile 
en fil de fer barbetd et les traitements 
sanitaires. 

Production de fourrage 
La culture du nidbd fourrager a dtd testd de 
trois fagons: mais-nidbd en relais, sorgho-nidbd 
en association et nidbd pur. Le mais-nidbd en 
relais a dtd testd en 1981 et n’a pas 6t6 acceptd 
par les paysans car il rentrait en contradiction 
avec leur pratique d’ association ma'is-petit 
mil, Le nidbd mis en association avec le sorgho 
n’a pas rdussi en 1982 & cause du semis trap 
tardif du nidbd par rapport au sorgho installs 
aprds le coton et le mais-pctit mil et dont les 
plants dtaient ddj& vigoureux; en outre, la cul¬ 
ture du nidbd entre les lignes de sorgho empd- 
chait le sarclo-buttagc du sorgho. 


Le nidbd pur a dtd le plus apprdcid parmi les 
trois fagons de cultures du nidbd dans ce sys- 
tdme. En 1983, 1984 et 1985 les paysans 1’ont 
installs surtout sur les nouvelles ddfriches, 
avant le cotonnier. La maitrise technique du 
nidbd est acquise, mais sa rdcolte rentre en 
competition avec celle du coton et du mats. 

Complementation mintrale et 
traitements sanitaires 
Ls ont intdressd toutes les U.P. qui ont un 
troupeau, quelque soit la taille de celui-ci. Le 
paquet comprend la complementation mine- 
rale, les vaccinations, les deparasitages interne 
et externe, les tripanocides et les antibiotiques. 

Les contraintes 

Les principals contraintes de la traction ani¬ 
mate dans ce systdme agraire villageois sont les 
suivantes: 

la mortalitd par suite de maladie ou d’acci- 
dent: elle est la principal cause de la dis- 
parition des attelages pav suite d’hemopa- 
rasitoses (la irypanosonuase et les mala¬ 
dies transmises par les tiques, surtout). 
1’alimentation des boeuls de labour: les 
paturages naturels constituent l’aliment de 
base des ruminants. Le manque d’eau et 
de fourrage pendant la saison sdche se po- 
sent avec acuitd. A cette dpoque les rdsi- 
dus de rdcoltes, l’aliment de bdtail 
(concentrd) et les fanes de ldgumineuses 
restent les principals sources de nutrition 
des boeufs de labour. 

l’approvisionnement en taurillons pour la 
culture attelde: il reste un probleme A 
cause de la faible proO'»ctivitd des dlevages 
villageois et de l’absence de marchd de j6- 
tail dans le Mali-Sud. 

revolution des unites de production tradi- 
tionnellcs en milieu intensif: les exploita¬ 
tions les moins equipees utilisent la trac¬ 
tion animate grSce k un “effet villageois” 
alors qu’elles n’om pas les rcssources mo- 
netaires ndeessaires. Elies dtablissent alors 
des relations d’dchanges avec les exploita- 


200 


Animal Power in Farming Systems 



^ntraintes et ameliorations de la traction animate en zona Mali-Sud: I'exp6rtence da la D RSPR 


tions 6quip6es: labour contre main d’oeu- 
vire extdrieure au moment des travaux 
d'entretiui et des rdcoltes; ces operations 
sont en effet tr£s exigeantes en main 
d’oeuvre puisqu’elles occupent 28 a 33%, 
pour l’entretien des cultures et 47 k 57% 
des temps de travaux, pour la rdcolte. 

Conclusion pariielle 

La maitrise de la culture alteide dans les vil¬ 
lages de niveau avancd passe par une integra¬ 
tion plus prononcee des pratiques agricoles et 
d’eievage. Comme nous venons de le constater, 
il existe des liens tr£s etroits entre le niveau 
devolution de l’agriculture et celui de l’eie- 
vage, notamment dans ’e cadre de la produc¬ 
tion agricole. Par consequent, les themes de 
recherches en cours dans ce village visent k 
identifier et a rdsoudre les probiemes que pose 
revolution de l’agriculture dans un systeme 
a grain, illageois en voie d’intensification avec, 
comme corollaires: 

la sedentarisation du systeme de culture, 
les probiemes de reproduction de la fertili¬ 
ty et l’ameiioration de la prod act ivit6. 


l’ameiioration de la culture attelde par une 
meilleure alimentation des boeufs de 
labour. 

- 1’ameiioration de Integration agriculture- 
eievage avec l’identification et revaluation 
des differents flux. 

revolution et la differentiation des unites 
de production. 

Dressage ameliore 

Principes de base 

Les villages de faible niveau de production 
agricole se situent gendralement k un stade 
“moyen" ou de ddmarrage avec la culture 
atteiee. 

Pour trouver des solutions aux probiemes ren¬ 
contres dans ces villages, la DRSPR a eiabore 
un programme coherent d’actions techniques 
differenci6es pour chaque type d’exploitation. 
Une des principales parties de cc programme 
s’interesse aux exploitations de type “C”, ju- 
gees aptes k recevoir un credit “premier 
equipement”. 


Figure 4. Le jougage et le guidage 
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En premiere annde ^experimentation (1983), mentation par la recherche, la mdthode est 

il s’est avdrd que le manque de maitrisc de la passdv en test de prdvulgarisation en 1986. 

culture aitelde constituait la prinnpale 
contrainte de ce type d’exploitation. Par consd- 


Tableuu 3.1. Matdriel egricole 

Caractlristlques Compositions Prix en F. CFA 

(1985) 

Chamie T.M. 26 500 

1 BAti + corps, (20 cm) 

1 chatne de traction 
1 roue 

Multiculteur CIWARA 

1 BAti, 3 6tan$ons, 1 roue, 5 ^triers 

1 chatne de traction, I lame coeur 

2 lames demi-coeur, 1 corps buteur 
1 corp6 carnie (30 cm) 

Charrette asitie 

Train de roue complet: 

1 asieu, 2 roues, 2 chaises 

Charrette bovine 

Non disponible plusieurs 
prototypes en test par la DRSPR 

Semoir super Eco 

Complet (+4 disques) 

Herse 

2 elements zig-zag A 30 dents 
I.Iticulteur “Aiono” (en test) 

BAti complet. prix A determiner 

2 roues 1 baite a extension 
1 corps charrue (ordinaire: ou 
reversible), 1 corps butteur 
6 A 9 dents de grattage, 

6 A 9 dents de sarclo-binage 

Charrut “RUMPiTAD” 

complet SANDY III prix A determiner 

(20 cm. 32 kg) 

complet SANDY II ’* prix A determiner 
(25 cm, 43 kg) 


44 400 

35 000 

49000 

20000 


quent, un paquet technique a dtd mis au point 
en 1984; il comprenait notamment une md- 
thode de drej f ,age amdliorde, compldtde par 
une formatiot. et un suivi technique plurian- 
nuel; un accent particular a dtd mis sur la 
conduite des boeufc, leur habitat et alimenta¬ 
tion, les techniques culturales, la gestion de 
l’exploitation, etc. Aprds deux anndes d’expdri- 


Pratiques paysannes 

Les paysans utilisent deux md- 
thodes de dressage: 

- la premidre mdthode consiste 
4 atteler deux jeunes taurillons 
avec un joug et d leur appren- 
dre a marcher ensemble; par la 
suite, le paysan joint au joug 
un traineau qui, aprds quel- 
ques essais, est remplacd par 
une charrue. Suivant l’fige et le 
tempdrament des jeunes ani- 
maux, la durdc du dressage va- 
rie de 15 jours & plus d’un 
mois. Cette mdthode prdsente 
rinconvdnient d’entralncr 
beaucoup d'accidents. 

la deuxidme mdthode consiste 
d atteler un jeune dldve avec 
un ancien boeuf de labour. 
Cest la mdthede utilisde cou- 
ramment quand le paysan a 
d’autres boeufe de labour. 

Les inconvdnients de ces deux md- 
thodes sent multiples: le dressage a 
lieu tardivement, aprds la tombde 
des premidres pluies; par ailleurs, 
il tty a pas de progression et les 
animaux traversent une pdriode de 
stress alimentaire en raison de la 
pauvretd des pfiturages naturels pendant la sai- 
son sdche. En outre, le guidage, qui se fait par 
l’avant aprds le mouchetage et le bouclage sans 
aseptie, ndeessite de recourir au moins & qua- 
tre personnes. C'est pour rdgler ces probldmes 
que la DRSPR a proposd une mdthode de 
dressage amdliorde. 


Animal Power in Farming Systems 




Cor tfalntes at ameliorations de la i facti on animate en zo n a Mali-Sud: I'axp^riencc de la DRSPR 


Tableau 3.2. 

Traveaux m£canis£s effectuds par des paires de boeufs en Ifere annde de dressage traditional et 
amdliord (Villages Vaban et Djirigorola) 


Dressage traditionnel Dressage amdtiord 




1983 (5 paires) 


1984 (6 paires) 

1985 (14 paires) 


PP* 

%** 

PP 

% 

PP % 

Grattage 

0,2 

4 

3,2 

29 

2,7 40 

Labour 

2,2 

32 

5,0 

48 

3,6 57 

Semis 

0,4 

6 

1,4 

14 

1,1 18 

Billcnnage 

0,5 

7 

1,3 

13 

0,4 7 

Sarclo Binage (1) 2,7 

16 

5,1 

49 

1,8 28 

Sarclo-Binage (2) 0,5 

8 

1,9 

19 

2,6 41 

Buttage 

1,4 

20 

2,2 

22 

3,3 52 

Total **(ha) 

7,9 


20,1 


15,5 


Notes: *PP: Superficie rtaHste par pain (ha) **%: PP/Super ^ce male *100 
Total Cumui des travaux mtcaniques realists par pain 


Organisation d’un stage de dressage 

Calendrier et programme 
Pour avoir des animaux prfits & travailler dds 
les premieres piuies d'avril, ie dressage doit 
6tre fait durant la pdriode allant de mars k 
avril. L’exdcution prdcoce du dressage laisse 
suffisamment de temps aux paysans pour 
continuer l'entrainement des boeufs en leur 
faisant effectuer des travaux de grattage k sec 
ou en semi-humide. 

Avec une execution trop prdcoce du stage, les 
animaux risquent d'etre mis au repos et, par 
consequent, de ddsapprendre. Cela signifie 
qu'il faut commencer ('organisation du stage 
au moins 6 mois k 1'avance, compte tenu du 
temps ndcessaire pour choisir les paysans, ar- 
rdter les dossiers de credit, acheter les boeufs 
et le materiel. En 1986, la DRSPR a mdme de¬ 
cide, en accord avec la CMDT, de commencer 
(’identification des paysans concernds d&s le 
mois de mai, c’est-d-dire 10 mois avant le 
stage. 

Le stage comprend deux parties: 

Une formation pratique aux techniques de 
dressage. 


Une formation aux techniques de culture, 
d’dlevage, d’entretien et d'utilisation du 
materiel, ainsi qu’aux methodes de conser¬ 
vation du sol. Cette partie se ddroule pen¬ 
dant les heurts chaudes de to joumde, de 
preference k l'ombre; elle est compldtde 
par des applications pratiques, le matin et 
par des projections de diapositives, le soir. 

Participants, lieu et infrastructure 
Chaque stage peut regrouper 10 k 15 paires de 
boeufs, sous la conduite d’un seul agent de vul¬ 
garisation ou d'un paysan-dresseur. Chaque 
exploitation doit fournir deux bouviers par 
attelage; ces demiers sont lenus de participer k 
l’integralite du stage. Le chef d'exploitation et 
les autres actifs doiveni, autant que possible, 
assister aux stances de formation. L’encadre- 
ment regroupe les paysans concernds par le 
crddit “premier dquipement” ou des volon- 
taires ddsireux de suivre le dressage amdliord. 

Le choix du village de stage est fonction des 
critdres suivants: 

- existence du plus grand nombre d’atte- 
lages k dresser 

- absence de probldme d’eau; 
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Figure i. Silhouette d’un boeufde trait 



Figure 1 Aire de dressage (1. Etables. 2. Fosse fumidre. AbrL 4. Silo pour reserves fourrag&res. 
5. Emplacement pour la formation. 6. Puits. 7. Matdriels. A-D Maquettes.) 
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Tableau 3.3. Stages de dressage des boeufs, nombre de boeufs dresses et d’agents fornixes 



Annie 

Boeufs 

Dressage 

Formation 




(Boeufs rejetls) 

(Agents formas) 




Avant Aprils 

Recherche Vulgarisation 

Villages de 

1984 

16 


3 

Recherche 1 ) 


1985 

38 1 

2 14 


1986 

62 

1 5 

26 

Villages de pre¬ 

1985 

34 


16 

vulgarisation 

1986 

306 

3 4 

4 

Totaux 


456 

4 10 

5 60 


V en 198611 paircs de boeufs du Centre saisonnier CMDT de SirakeU ont M inclue ? 
(stage de formation des agents CMDT) 


Tableau 4.1. Hangar amlliorl: matlriaux et prix (1986) (module pour 1 paire de boeufs) 


Libel!* 

Quantity 

Montant F CFA 

Grands poteaux de 4,50ro 

2x 

fp 

Traverses de 3,50m pour la de tenure 

4x 

fp 

Poteaux de 1,50m (aire de stockage) 

4x 

fp 

Poteaux de 3m (pente de toiture) 

2x 

fp 

Poteaux de 2m (construction toiture) 

9x 

fp 

Paille (construction toiture) 

20tas 

fp 

Barre de jougage 3,50m 

2x 

fp 

Poteaux pour le couloir de sortie 

16 x 

fp 

Fit dc fer barbell 

55 x 

2475 

Huile de vidange 

101 

fp 

Ekafos (protection du bois) 

20 ml 

1000 

Poinies cavaliers 

0,5 kg 

500 

Main d’oeuvre 


fp 

Total 


3975 


fp: ces mattriaux sont foumis par le paysan 


facility d’accueil et d’encadrement des pay- 
sans; 

entente avec les autres villages; 

presence d’un chef de village dynamique et 

influant. 


L’aire de dressage 

Le dressage a lieu sur un terrain d’environ 1 
hectare (Fig. 2), dlgagl, ombragl et proche du 
village. II abrite quelques constructions sim¬ 
ples faites enti&rement par les paysans & partir 


de matdriaux locaux. 11 s’agit d’une infras*ruc- 
ture llgdre, faite pour la durde du stage et dom 
le coflt financier est nul (voir Fig. 3). 

Aspects techniques 

Choix des animaux et m&hodes de 
jougage 

De preference, des animaux de race locale sont 
choisis & cause de leur rusticife. La conforma¬ 
tion et les caractdres de ces animaux sont don- 
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Figure 7. 

Maquette apprentissage au sarclarge et buttage 

n2s dans la Figure 1. Les animaux doivent 
avoir entre 3 et 4 ans et dtre en bonne santd. 
La race miri dtant dominante dans la zone, le 
dressage peut se faire avec un joug de garrot du 
fait de la presence de bosse; mais le guidage est 
fait par Parri&re, contrairement aux pratiques 
existantes. 

A cause de graves probldmes de trypanoso- 
miase dans certaines zones, des animaux de 
race N’Dama , qui n’ont pas de bosses, ont dtd 
rdintroduits; cela a amend les techniciens de la 
DRSPR a introduire en mdme temps le joug 
de tdte. Pour le choix des animaux N’Dama, 
provenant de l’Opdration N’Dama de Yanfoli- 
la (PONDY, a 280 km a Pouest de Sikasso), il 
a fallu tenir compte de ieur cornage bien im- 
plantd, symdtrique et solide. 

Le jougage de tdte exige ia confection de jougs 
bien tailHs, dont la largeur correspond aux di¬ 
stances recommanddcs entre les lignes de cul¬ 
ture. Ainsi, en zone Mali-Sud, oil les princi¬ 
pal cultures sont semdes a 0,80 m d’inter- 
ligne, le paysan doit avoir un joug d’une lar¬ 
geur de 0,80 m pour le labour et le semis, et de 
1,60 m pour le sarclo-binage et le buttage. Les 
paysans apprennent a coudre des bonnets a 
partir des sacs de jute, a attacher le joug aux 


comes avec des cordes de fabrication locaie, et 
a fixer les deux cordes de guidage (voir Fig. 4). 

Apprentissage evolutif 
II est trds important de suivre les diffdrents 
types de dressage indiquds. L’application ri- 
goureuse de la mdthode vise a transformer les 
rapports brusques et craintifs des paysans en 
une attitude de rapprochement oh l’homme se 
fait obdir de fa^on stricte a la voix et aux gestes 
sans brutaliser Panimal. Le guidage par l’ar- 
ridrc, a Paide d’une corde placde autour de l’o- 
reille interne, reprdsente Pavantage principal 
de cette mdthode par rapport a la pratique 
paysanne courante consistant a tirer Panimal 
par le nez. Cela aboutit a une vdritable mai- 
trise de l’attelage, tandis que lc nombre d’actifs 
ndcessaires peut dtre rdduit a deux, voire un 
seul (thdme: 1 homme, 1 attelage). 

Les maquettes (Fig. 5,6 et 7) permettent de si- 
muler les champs de cultures et reprdsentent 
les outils indispensables pour un bon dressage. 
Leur confection, a Paide de bois local est d’une 
extrdme simplicitd. 

Materiel agricole 

L’dquipement en matdrie! agricole des paysans 
qui passent en culture attelde peut se faire en 
deux phases. La chafne de base, composde 
d’une charrue et d’un multiculteur, peut dtre 
compldtde plus tard par une charrette, un se- 
moir et dventuellement une herse, ou un mo- 
toculteur plus performant comme lAriana ; cet 
dquipement est actuellement testd chez 
10 paysans, (voir Tableau 3.1). 

Le multiculteur Ciwara, presque identique a la 
Houe Sine du Sdndgal est un matdriel polyva¬ 
lent sur lequel peuvern dtre fixds des dents 
(pour un travail de so! ldger) ou un corps but- 
teur. Un corps de charrue est dgalement livrd, 
ce qui, normalement, devrait rendre inutile Pa- 
chat d’une charrue compldte. Malheureuse- 
ment le multiculteur, avec son corps de char¬ 
rue, pdse 48 kg et rares sont les paysans qui 
s’en scrvent. Bcaucoup de pagans abandon- 
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nent le corps de charrue aprds I’achat et d’au- 
tres l’am&nent chez le forgeron pour confec- 
tionner une charrue complete. 

Suite aux recommandations de la DRSPR, la 
version standard livrde par le CMDT ne com- 
prend ddsormais plus le corps de charrue. II en 
rdsulte une dconomie d’environ 10 000 F. CFA 
pour le paysan. Dans le cadre du crddit “pre¬ 
mier dquipement” CMDT/BNDA, le paysan 
doit choisir entre la charrue et le multiculteur. 
L’expdrience montre que le multiculteur est 
prioritaire en vue d’assurer le perfectionne- 
ment du dressage en premiere annde. 

Jusqu’ici le paysan connait mal Tintdrdt du tra¬ 
vail aux dents; en effet, il voit d'abord dans la 
culture attelde la possibility de pouvoir labou¬ 
rer. Cest pourquoi, mdme si la charrue n’est 
pas incluse au crddit, le paysan fera tout pour 
Tacqudrir. En derni&re semaine de stage, done 
toujours en saison sdche, les boeufe doivent 
apprendre A tirer le matdriel agricole. Pour ce 
faire, la seule activity possible est le “grattage 
A sec” aux pics fouilleurs (dtan^ons rigides, 
dents pointues). Cette technique culturale, que 
d’autres appellent “houage”, a dtd introduite 
par la DRSPR dans le cadre du dressage de¬ 
pute 1984. Outre le perfectionnement des 
boeufs aprds la fin du stage, le grattage re- 
prdsente un travail du sol bynyfique, car il 
amdliore l’infiltration de l’eau des premidres 
pluies et facilite le labour. 

Dans les anndes qui suivent le paysan devra 
computer son dquipement; l’acquisition d’une 
charrette sera prioritaire. La DRSPR, en colla¬ 
boration avec la Division du Machinisme Agri¬ 
cole (DMA) a ddveloppd plusieurs prototypes 
de charrettes bovines, actuellement testde chez 
les paysans; jusqu’ici, seule la charrette asine a 
dtd vulgarisde dans la zone. 

Ayant observd la quality mddiocre du labour 
de la charrue T.M., la DRSPR a introduit la 
charrue “Rumptstad-Sandy” (25 cm, 43 kg) en 
1984. Suite aux observations des paysans, cette 
charrue a yty modifide, pour aboutir A la Sandy 


III (20 cm, 32 kgs) qui a yty testde en 1986 et 
dont les rdsultats sont trds sattefaisants. 

Rdsultats obtenus 

Il est difficile de donner des rdsultats ddtaillds 
de Taction "dressage amfliorf' dans le cadre 
succinct de ce document. En ce qui concerne 
les villages de recherche Yaban Djirigorola, 
Taction a fait l’objet d’un suivi pendant trois 
campagnes successives. Les performances des 
boeufe en premidre anode de dressage sont 
nettement supdrieures en 1984 et en 1985 par 
rapport A 1983 (Tableau 3.2). Les 5 paires de 
boeufe suivies en 1983 avaient dtd dressdes par 
les paysans de faqon tradilionnelle, alors que 
les 6 paires de 1984 et les 14 paires de 1985 
avaient dtd dressdes lors des stages de la 
DRSPR. Bien qu’encore insuffisante, il est 
possible de remarquer la progression des diffd- 
rents travaux rdalisds avec le motoculteur. 
grattage, sarclo-binage et buttage. 

Prtvulgarisation 

Au ddbut Torganisme de vulgarisation de la 
zone, la CMDT, estimate que le dressage ne 
constituait pas un probldme, malgrd les diffi- 
cultds rencontrdes avec le crddit “premier- 
dquipement”. Les rdsultats probants obtenus A 
Yaban et Djirigorola en 1984, ont suscitd Tin- 
tdrdt des responsables de la CMDT, et dds 
l’annde 1985, il a dtd demandd A la DRSPR de 
former des agents d’encadrement de la CMDT. 
Ces derniers participaient d’abord A un stage 
complel d^ dressage, organisd par la recherche 
au niveau d’un de ses villages pour appliquer 
ces Tidthodes; ensuite ils conduisent eux- 
mdmes des stages dans d’autres villages, avec 
l’appui de la DRSPR (Tableau 3.3). 

En 1986, la CMDT et la DRSPR ont intdgrd le 
dressage comme dldment essentiel d’une ac¬ 
tion de prdvulgarisation, mende conjointement 
avec les deux organismes dans les villages dd- 
munis en dquipements et A faible niveau de 
production. Dans ce cadre 10 stages de dres¬ 
sage ont dtd organisds (zone de Koutiala et Si- 
kasso) et 13 paires de boeufe ont dtd dressdes 
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Figure 3. Hangar 


suivant la mdthodc am61ior6e. Lcs premiers 
rdsukats indiquent qu’environ 50% des pay- 
sans retournent k la mdthode iraditionnelle de 
conduite d’attelage (guidage par le nez). 

Discussion 

Le dressage amdliord a 6t6 introduit par la 
DRSPR dar.s une zone infest6e par la trypano- 
somiase, parallSlement k la ^introduction de 
boeufs de race N’Dama pure. Ce changement 
complet dans la conduite de la culture attelde 
a permis de redynamiser l’agriculture dans les 
villages considdrds comme retardataires. Si 
pour les boeufs de race N’Dama le joug de t<Ste 
s’impose, avec des boeufs M6r6 le joug de gar- 
rot, auquel les paysans sont plus habitues, pcut 
convenir dgalement; I’essentiel dans ce cas est 
de faire le guidage par 1’arrtere. Compte tenu 
du taux 61ev6 de retour k la mdthode tradition- 
nelle (50%), on se demande s’il ne serait pas 


mieux de garder le joug de garrot (avec des 
boeufs), et de mettre tout 1’accent sur le gui¬ 
dage par i’anidre. 


Habitat des boeufs de trait 

Principes de base 

Le problfcme de l’habitat s’est pos6 quand il 
s'es! agi d’aborder le conditionnement des 
boeufs de labour. Le conditionnement est bas6 
sur une alimentation comptementaire pendant 
90 k 120 jours avant les premieres pluies. II se 
fait, notamment, k partir des fanes de ni£b£ 
produites au niveau de l’exploitation. Aussi 
est-il n&essaire de disposer d’un abri pour ali- 
menter sdpardment les boeufs d’attelage du 
reste du troupeau. 
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Figure 8. Etable pour une paire de boeufs avec fosse fumiire 
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- protdger le fourrage du soleil et de la 
pluie; 

- faciliter l’affouragement des boeufs; 

- permettre la production d’un fumier de 
quality 

faciliter la contention et la manipulation 
des animaux. 

Ce module est actuellement en prdvulgarisa- 
tion chez les paysans bdndficiaires du credit 
“premier-6quipement”. 

Aspects techniques et Iconomiques 

Pour le module de base destine & loger une 
paire de boeufs, une surface de 6 m 2 
(3 m 2 /U.B.T.) a 6t6 retenue. L’aire de stockage 
du fourrage en volume (24 m 3 ) est fonction de 
la hauteur des deux potaux centraux. Ces po- 
taux doivent avoir au moins 4 metres de hau¬ 
teur; autrement, la pente du toit ne permet pas 
d’dvacuer assez rapidement l’eau des pluies. Le 
hangar doit fitre bien orients par rapport & la 
direction des vents dominants. Le toit (15m 2 ) 
en chaume, nScessite un entretien annuel. En 
outre, le modeie propose comprend un couloir 
de sortie, delimits par du fil de fer barbels qui 
est remplagable par du bois. 

La construction de ce type de hangar nScessite 
essentiellement un investissement humain. En 
fonction du nombre de paires de boeufs, il est 
possible d’aggrandir le hangar en rajoutant des 
elements identiques dans le sens de la largeur. 

Formation 

L’introduction de ce type de hangar nScessite 
une bonne sensibilisation et une formation des 
paysans, faute de quoi il est peu probable que 
ces derniers foumissent l’effort demands. 
Dans le cadre du credit “premier -Squipe- 
ment”, le stage de dressage de trois semaines 
offre une excellente occasion pour expliquer 
aux participants l’intdrSt de bien garder, 


d’alimenter et de loger leurs animaux de trait. 
Il est mSme envisageable d'inclure la construc¬ 
tion d’un hangar parmi les entires d’oetroi de 
credit. 

Lors des sSances de formation l'accent peut 
Stre mis sur les avantages suivants: 

la production de fumier & partir d’une 

fosse fumiire (fosse de stationnement des 

boeufs, ou compostiire). 

les boeufs en stabulation sont dociles, fa- 

ciles & manipuler et disponibles pour leur 

utilisation et les diffSrents soins. 

le jougap e est facilitS 

les tentatives de vol sont amoindris 

le calendrier cultural sera respecti. 

Conclusion 

La construction d’un hangar nice&site une 
bonne disponibiliti de bois local. Sa durie de 
vie peut itre considirablement augmentie si 
on utilise efflcacement des produits contre les 
termites. Des alternatives pour une construc¬ 
tion plus aisie du toit seront recherchies. La 
construction demande un investissement hu¬ 
main important. 
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Evaluation retrospective de la vulgarisation de la 
culture attelee au sein d’une operation de 
developpement rural: cas de l’Operation Arachide et 
Cultures Vivrieres (OACV)- Mali 

par 

G. Le Thiec 

Centre d’Etude et d’Expitmentation du Machinisme Agricole Tropical (CEEMAT), Antony, France 


R6sum6 

Vintroduction de la culture attelee dans Vopi- 
ration de divelcpp*ment intigr# (VOACV), ri- 
suite d la fois d’un choix affirm# dis Vindipen- 
dance par le gouvemement malien, et d’une vo- 
lonti du paysan qui se trouve en condition de ri- 
ception favorable. 

Le service de vulgarisation de l ’operation a tout 
d’abord entrepris la diffusion de thimes de ' ‘pro- 
ductiviti" qui sont simples d appliquer et peu 
codteux, mais dont la bonne application itait ju- 
gie comme un prialable indispensable d I’intro- 
duction de la culture attelie. Ceci constituait, en 
plus de I'essouchage d’une surface minimale, la 
possession d’un attelage et le versement d'un 
acompte, Vune des conditions de cession de Vi- 
quipemenl 

L ’iquipemem proposi formait une unit# indisso- 
ciable composie d’un multiculteur et d’un se- 
moir; il permettait d’assurer tous les travaux de 
culture arachidiire. 

Un cridit d moyen terme de 3 ans itait octroyi, 
sur le matiriel uniquement, avec un taux d’inti- 
rit de 6,5%. Des techniciens spicialisis assu- 
raient la formation de Vencadrement et des ‘‘pay- 
sans-pilotes” dont la riussite conditionne l’exten¬ 
sion de la culture attelie. Les services d’accom- 
pagnement suivants oeuvraient au sein de Vopi- 
ration d la rialisation des objectifs: le service 
Audio-visuel et d’Alphabitisation, le service 
Zooiechnique et le sous-projet Forgeron; I’opi- 
ration binificiait igalement de services ext£- 
rieurs: la division du machinisme agricole et son 
centre d’essais, le service du cridit et de Viquipe- 


ment rural, et enfin Vusine de construction de 
matiriel agricole 

En 1981, 8% des exploitants itaient iquipis. 
L ’accroissement des superficies de Vexploitant et 
Vaugmentation des rendements sont deux fac- 
teurs influangant la riussite de la culture attelie; 
ils exigent toutefois que tous les moyens soient 
mis en place et que les techniques et mithodes 
soient bien au point. En outre, une politique de 
prix incitatifs, de mime qu’une bonne organisa¬ 
tion de la commercialisation des excidents de 
production des paysans peuvent faciliter la diffu¬ 
sion de la culture attelie. 

Mime si tous les problimes relatifs au systime 
de culture avec traction animate n’itaient pas 
entiirement risolus, VOACVpeut diboucher sur 
une progression riguliire de Viquipement; Ves- 
sentiel itait de raisonner les problimes dans leur 
ensemble; une deuxiime itape destinie h orienter 
les paysans vers un systime de production phis 
harmonieux, plus complet etplus tyilibr# devait 
itre envisagie. Ceperidant ce diveloppement ni- 
cessite du temps; cela constitue une contrainte 
difficilement riductible. 

Presentation generate de 
l’op£ration 

Genfese 

L’op6ration a 6t6 cr66e en 1967 par le gouver- 
nement malien sous le nom d’Op6rahon Ara¬ 
chide; ses objectifs sont, d’une part, de relan¬ 
cer la production arachidiire qui, depuis le di- 
but de la dicennie, ne cessait de ddcroitre et, 
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d’autre part, de procurer des devises & l’Etat, 
par l’exportation du produit. 

Cette operation a dtd flnancee par le FAC 
pour une durde de 5 ans. A partir de 1972, la 
BIRD prenait le relais en dlargissant encore 
ses objectifs vers un developpement dit “intd- 
grd”, avec pour but principal: l’amdlioration 
du niveau de vie des agriculteurs par l’accrois- 
sement de leurs productions de cdrdales et des 
cultures de rente. Plusieurs sous-projets 
(routes et pistes rurales, sante humaine, die- 
vage et alphabdtisation fonctionnelle) venaient 
dpauler les activitds essen* idles de l’operation 
dans tout ce qui touchait au ddveloppeuent de 
la zone concernde. Cette operation se poursuit 
depuis sous le nom d’ODIPAC (Office de De¬ 
veloppement Intdgrd de la Production Arachi- 
didre et Cdrdalidre), mais sans l’appui d’un fi- 
nancement exterieur. 

Situation gdographique 

L’OACV s’dtend de la frontidre du Senegal & 
celle du Burkina Faso et couvre approximati- 
vement la zone comprise entre les isohyetcs 
600 et 1000 mm (jusqu’d 1200 vers la frontidre 
guindenne). Les sols sont d dominante 
sableuse, mais se prennent fanlement en 
masse en pdriode sdche. La zone gdographique 
de (’operation couvre environ 138 000 an 2 
(plus de 1000 km d’Ouest en Est). 

Milieu social et humain 

Environ 110000 exploitations d’une superficie 
moycnne de 1,5 & 2,5 ha ont dtd recensdes dans 
la zone. La culture de l’arachide y occupe 
100 000 ha et celle des cultures vivridres 
150 000 ha. La population active y est de 4 4 6 
travailleurs par exploitation. II est bon de sou- 
ligner ici le “bon sens” du paysan malien, sa re¬ 
lative ouverture au changement ou, tout au 
moins, sa bonne volonte face & une remise en 
cause de ses habitudes. 

II est dgalement important de noter aussi que 
la toute premidre introduction de la culture at- 
lelde est ddja ancienne (1920); mais elle s’est 


ddveloppde plus facilement au centre du pays 
(l’Office du Niger) et dans le Sud (zone coton- 
nidre). Malgrd tout, les agriculteurs de la re¬ 
gion arachididre connaissent la charrue et, 
pour la plupart, n’ont pas de probldme pour 
dresser et travailler avec des animaux. 

Etapes dans la promotion de 2a 
culture attelee 

Itindraires techniques vulgarises par 

roACv 

Dds l’accession & l’inddpendance le Mali s’est 
ddfini une politique agricole basde sur le 
developpement de la culture atteiee; cette 
option n'a jamais dtd remise en cause depuis et 
il faut bien reconnaftre D une volonte 
gouvernementale qui a dtd It point de depart 
indispensable it la rdussite de ce projet. 

De 1967 & 1970, l’OACV a mis en place ses 
structures et a vulgarise des techniques simples 
et applicables sans bouleversement des habi¬ 
tudes, car elles ne ndcessitaient que peu d’in- 
vestissements et permettaient, par contre, 
d’augmenter sensiblement les rendements. Ces 
techniques ont did appeldes “thdmes de pro- 
ductivitd”. Ces thdmes comprennent: 

1’utilisation de semences s61ectionn6es 
l’emploi de fongicide-insecticide 
la pratique du semis prdcoce 
l’utilisation de l’engrais (dose minimale) 

Le service de vulgarisation-formation a tout 
d’abord diffuse ces thdmes et s’est assurd de 
leur application correcte avant de ddvelopper 
les “thdmes de modernisation” qui, par oppo¬ 
sition aux premiers, entrainaient ur» change¬ 
ment profond des mentalitds et des investisse- 
ments relativement dlevds. II s’agit de: 

l’essouchage de toutes les parcelles avec 
pour corollaire la sf demarcation 
le travail en culture attelde 
le respect de 1’assolement 
l'emploi optimal d’une fumure organique 
et chimique 
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- Faboutissement 4 l’intdgration agriculture- 
filevage. 

Deux des preoccupations principales de la di¬ 
rection de l’opdration ont 6td: 

- d’obtenir des autorites un prix d'achat 4 la 
production rdmundrateur, afin d’intdresser 
les agriculteurs 4 cette speculation. 

de reorganiser la commercialisation avec 
un paiement direct en esp£ces, afin de re- 
donner confiance aux producteurs. 

Durant les premieres annees d’existence de l’o- 
pdration, diffdrents matedels sont testes et 
adaptes aux conditions locales et aux besoins 
de la vulgarisation. Ainsi le choix s’est porte 
sur le multiculteur Sine, le semoir Super-Eco et 
la souleveuse d’arachide adaptee au multicul¬ 
teur. Des disques distributees pour arachidcs, 
sorgho, mil ont £t£ egalement mis au point 
afin de mieux repondre aux exigences locales. 

Un rdseau d’encadrement send a ete mis en 
place: 1 encadreur pour 5 4 6 villages, soit en¬ 
viron ISO 4 200 paysans; le reseau d£pendait 
d’un service de vulgarisation-formation. 

Contraintes 

Sous cet aspect il faut surtout souligner les de¬ 
late d’approvisionnement trop longs, 4 cause 
de la situation continental^ imposant des 
commandes 18 mote 4 1’avance; cette situation 
a prdvalu tout au moins jusqu’4 1’avdnement, 
en 1974, de la SMECMA, usine de construc¬ 
tion de materiel agricole situde 4 Bamako. 

Avant 1974, le service de credit agricole et d’d- 
quipement rural (SCAER) assurait le mo¬ 
nopole de 1’approvisionnement des intrants: 
engraif, pesticides et materiels. Du fait des dif¬ 
ficulties d’acheminement (transports ferro- 
viaires sursaturds) et des probldmes financiers, 
les livraisons de materiels se faisaient souvent 
en cours de campagne agricole, done trop tard 
pour la mise en place dans les villages, vu l’dtat 
des pistes 4 cette dpoque. Cet etat de fait 4 
conduit les ODR. et l’OACV, en particular, 4 


surdvaluer leurs commandes afin de disposer 
d’un stock en debut de campagne et assurer 
ainsi un service minimum. E/idemment ceci 
n’a fait qu’accentuer gravement les probldmes 
financiers de la SCAER jusqu’4 la creation de 
l’usine de construction de materiel (SMEC¬ 
MA). 

Les zones 4 climat soudano-guinden trds boi- 
sdes ndeessitaient un trds gros effort d’essou- 
chage pour la mise en culture de nouvelles 
terres. Dans ces mdmes regions, les ddplace- 
menis dtaient rendus difficiles, parfois impos¬ 
sibles, en saison pluvieuse, compromettant 
ainsi le suivi permanent des paysans dquipds. 

Les paysans connaissaient la chamie depuis 
plusieurs amides; les quelques paysans qui en 
possddent n’en tirent toutefois pas de revenu 
suppldmentaire important sur leurs propres 
cultures et ceci pour deux raisons: 

- la tendance dtait de labourer un maximum 
de superficie qu’il ne leur dtait ensuite pas 
possible de ddsherber 4 temps, d’oh une 
forte diminution des rendements. 
dans l’optique d’un meilleur contrdle des 
adventices, le* paysans labouraient tardi- 
vement et semaient avec parfois 3 4 4 se- 
maines dc retard aprds la date optimum 
entrainant, 14 aussi, un manque 4 gagner 
trds important: (1 4 2% par jour de 
retard). 

Strategy adoptee 
Prmcipes gdndraux 

Considdrant qu’il est tout aussi ridicule de vul- 
gariser des mdthodes sans mettre 4 la disposi¬ 
tion des paysans les moyens de les appliquer, 
qu’il est ndfaste de diffuser ces moyens sans les 
avoir prdpards 4 les utiliser, la strategic adop- 
tde tenait compte de l’ensemble des prob’fcmes 
lids 4 la traction animate. 

L’introduction du systdme de culture avec trac¬ 
tion animate dtait basde sur le ddveloppement 
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d’un rdseau de paysans d’dlites, appelds “pay- 
sans-pilotes”, lesquels se ddmarquaient de 
l’ensemble par: 

- une plus grande ouverture aux 
nouveautds; 

la capacity de supporter des investisse- 
ments relativement lourds; 

- une notoridtd certaine, leur confdrant une 
influence plus ou moins forte auprds des 
autres villageois. 

Une structure spdcialisde dans la culture atte- 
lde a dtd crdde au sein de la direction de l’opd- 
ration; cette section, qui se composait de deux 
ingdnieuis, dont un expMrid, et d’un technicien 
spdcialisd dans chaque secteur de ddveloppe- 
ment, dtait devenue opdrationnelle dds 1970. 
Cette section avait en charge I’approvisionne- 
ment, la gestion des stocks, les probldmes de 
maintenance et surtout la formation de l’enca- 
drement de base et des paysans-pilotes. 


La formation 

Le type de fonr.ption dispense est celui dit “en 
cascade". Les ingdnieurs, responsables de la 
section, forment les techniciens spicialistes, 
qui forment eux-mdmes les encadreurs de 
base; ces derniers transmettent les acquis aux 
paysans. Des sdminaires d’une semaine sont te- 
nus k l’intention des techniciens, avant la cam- 
pagne agricole. Des journdes d’apprentissage 
sont organisdes pour l’encadrement de base, 
au ddbut de chaque pdriode de travaux: prdpa- 
ration du sol, semis, entretien des cultures, etc. 

Durant les premidres anndes, les paysans-pi¬ 
lotes sont regroupds pour des mini-stages de 
deux jours en vue d’un recyclage mais aussi 
afm de mettre en commun leurs expdriences 
avec les rdussites et leurs difflcultds. Ces mini¬ 
stages sont du plus grand intdrdt pour les intd- 
ressds mais aussi pour les vulgarisateurs, qui 
peuvent en tirer des enseigncments fort utiles 
pour amdiiorer leur efficacitd dans la diffusion 
des thdmes. 


Le credit 

II s’agit d’un crddit k moyen terme de 3 ans 
uniquement octroyd sur le matdriel, avec des 
annuitds payables au moment de la commer¬ 
cialisation. Afin d’alldger au maximum la pre- 
midre dchdance, alors que le paysan n’a pas en¬ 
core tird profit de son dquipement, l’annuitd 
est icindde en 2, une moitid est payable au 
comptant et 1’autre moitid d la commercialisa¬ 
tion. Malheureusemeut il n’est pas institud de 
crddit sur l’attelage, faute de garanties sufl!- 
santes et ae suivi sanitaire. Le laux d’intdrdt 
pratiaud dtait de 6,5%. 

Aspects techniques 

Les mat&riels diffuses 

La chaine d’outils de culture est composde des 

dldments suivants: 


Dans la plupart des cas (90%), la traction bo¬ 
vine est utilisde, sauf pour les transports oh 
l’Sne domine mdme pour les charrettes de 
1000 kg, dites bovines. 

Les conditiom de cession du materiel 
La chaine de culture n’est pas remise k l’agri- 
culteur sur simple demande; son attribution 
est plut6t soumise k certaines conditions. Le 
paysan doit: 

adopter au prdalable les thdmes dits de 

productivitd; 


multiculteur Sine avec ses dquipements 
obligatoires: canadien, sarcleur et soule- 
veuse; 

multiculteur Sine avec ses dquipements en 
option: pics fouilleurs, corps de charrue. 
semoir monorang k disque distributeur 
type Super Eco. (Plusieurs distributeurs 
sont mis au point par l’OACV: disques k 
27 ou 30 crans pour arachides selon les va- 
ridtds et disques k trous pour mil et 
sorgho. 

charrettes d’une capacitd de 500 ou 
1000 kg k roues pneumatiques. 


Animal Power in Farming Systems 


215 



G, UThlto 


Tableau 1. Mises en place de mutdriels 


Matiriels 


Annies Multiculteurs 

Semoirs 

Houes asines 

Charrettes 

TOACV 





1967/68 

16 

i? 


26 

1968/69 

29 



35 

1969/70 

79 



132 

1970/71 

89 

81 


156 

1971/72 

466 

213 


395 

1972/73 

694 

523 


599 

1973/74 

1098 

1136 


120 

1974/75 

905 

887 


180 

1975/76 

1208 

1169 


980 

1976/77 

940 

928 


1136 

1977/78 

1142 

1149 

70 

1564 

1978/79 

1330 

1913 

2051 

1451 

Sous Total 

7996 

8016 

2121 

6773 

I’ODIPA 





1979/80 

842 

1016 

670 

1253 

1980/81 

711 

816 

299 

846 

Totaux 

9549 

9848 

3090 

8872 

Tableau 2. 

Parc actuel en service au Mali 


Matiriels 



Annies 




1975/76 

1980/81 

1983/84 

Charrues 


106704 

137 846 

147 179 

Multiculteurs 


40555 

62838 

71 216 

Semoirs 


9707 

30 228 

41717 

Charrettes 


52 204 

86473 

98643 

Houes asines 


14 058 

17 569 

18 248 

Herses 


10 739 

13 220 

14 028 


Source: 

Recencement fait par la Division du Machinisme Agricole (DMA.) 


- essoucher un minimum de 2 ha; 
disposer d’une paire de boeufs dresses; 

- verser un acompte dgal 21 1/6 du montant. 

L’opdration a offert, pour favoriser le ddmar- 
rage de Taction “essouchage", une prime de 
1500 F.CFA/ha; cette prime se ddduisait du 
montant du prdt pendant les 3 premieres 
anndes. 

Des pioches-haches sont mises 21 la disposition 
des demandeurs pour ce travail d’essouchage 
Mais trds rapidement la prime d’incitation n’a 
plus eu de raison d'etre et il a fallu mCme exer- 
cer un contrOle sdvdre sur les surfaces essou- 


chdes afin d’dviter la creation 
de grandes parcelles sans dis- 
positifs de protection des 
sols. 

Le corps de cliarrue initiale- 
ment fourni avec les autres 
dquipements du muliiculteur 
a dtd 6x6 de la premr.dre do¬ 
tation et proposd seulemem 
en option. En effet, ceiui-ci 
est 1’dldment le plus ondreux 
des diffdrents outils et, en 
l’dliminant, on abaissait d’un 
tiers le coflt du multiculteur. 
En outre, le corps de charrue 
ne permettait pas aux pro- 
pridtaires d’effectuer des se¬ 
mis prdcoces pour les raisons 
dvoqudes plus haut; or cette 
prdcocitd est primordiale 
pour rdussir une culture ara- 
chididre en zone soudano-sa- 
hdlienne. Le corps de char- 
rue dtait done proposd en 
option, en seconde priority 
pour la vulgarisation des la¬ 
bours de fin de cycle chez les 
paysans-pilotes. 

La preparation du sol prdco- 
nisde (simple scarifiage en 
passages croisds) avait Pa- 
vantage d’autoriser des semis 
prdcoces puisque cette pre¬ 
paration pouvait se faire 21 sec, permettant une 
meilleure infiltration des premidres pluies. 
Dans le cas de terres compactes, Tdquipement 
“pics fouilleurs” (dtan^ons rigides et socs 
dtroits) dtait aussi proposd, mate en option. 

Nous avons dgalement insistd particulidrement 
auprds des agriculteurs pour associer systdma- 
tiquement le semoir au multiculteur. En effet, 
en culture arachididre, le semoir apportait une 
solution iddale au probldme de vulgarisation: 
le respect de la densitd optimum. Cette densitd 
dtait approximativement le double de celle 
pratiqude traditionnellement; les paysans hdsi- 
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taient k “ddpenser trap de semences” et ce 
thdme dtait done trds difficile k faire admettre 
en culture manuelle. La mise au point de dis- 
ques approprids k chaque varidtd a permis de 
semer k bonne densitd et, dans certains cas, de 
doubler les rendements. En semis de cdrdales, 
le semoir ne permet pas un rdel gain de temps, 
mais le fait du semer en lignes facilite le sar- 
clage atteld; e’est sur cette operation culturale 
qu’il feut reporter le bdr.dfice du semis au se¬ 
moir. Un autre avantage tird du semis mdcani- 
que, et observd par les paysans eux-mdmes, est 
une meilleure dissimulation des graines aux at- 
taques des oiseaux qui, dans le cas de semis 
manuels, picorent k l’emplacement du coup de 
talon et ddterrent les semences k coup sGr; la 
longue trace laissde par la roue plombeuse, par 
contre, les ddsoriente. 

L’dquipement de sarclage, composd de trois 
dtan^ons souples de type canadien avec socs 
coeurs et 1/2 coeurs, a donnd entidre satisfac¬ 
tion. La forme cintrde de l’dtangon de 40 x 8 
assure l’accompagnement de la motte de terre 
et d’herbes dans son efL de retoumement, car 
les paysans attendent toujours que la vdgdta- 
tion soit trds avanede pour se ddcider k sarcler; 
e’est ce matdriel qui a donnd les meilleurs rd- 
sultats dans ces conditions. 

’’n prdparation du sol avec des socs 45 mm, ies 
dtangons se sont montres dgalement supd- 
rieurs aux dtan 9 ons en carrd de 16 mm qui, de 
plus, semblent dtre d’une qualitd d’acier plus 
mddiocre (effet “ressort" moins marqud). La 
souleveuse d’arachide, qui permet de rdcolter 
rapidement avant que le sol ne soit trop dur, 
rdduisant ainsi les restes en terre, constituait 
un compldment indispensable k ce* fquipe- 
ment de base. 

Les charrettes de 500 ou 1000 kg de charge 
utile, le plus souvent traetdes par des fines, en 
attelde de 2 ou 3, ont permis k bon nombre de 
paysans d’accdder aussi k la culture attelde et 
leur procurent, des revenus importants grace k 
la location de leur attelage ou 1’exdcution de 
transports pour des tiers; ces revenus pou- 
vaient leur permettre d’acqudrir le matdriel de 


travail du sol et la paire de boeufs convoitds. 
Les charrettes sont de type k roues pneumati- 
ques de dimensions courantes, fusdes edniques 
et roulements k billes k rattrapage de jeu; le 
plateau de la charrette est toujours fait par le 
forgeron du village. 

Une petite boue k traction asine a dtd vulgari- 
sde dans le but d’dlargir les possibilitds d’accds 
k la culture attelde k un plus grand nombre de 
paysans, notamment k la suite des anndes de 
sdcheresse oG les prix des attelages devenaient, 
pour la plupgrt, inabordables; l’accent a d'a- 
bord dtd mis sur la houe occidental puis sur la 
houe SMECMA qui, a&sccide au semoir, en- 
trainait une augmentation sensible de la pro- 
ductivitd de l’exploitant tout en n’exigeant 
qu’un investissement minimal, surtout au ni¬ 
veau de l’attelage. Cette houe a obtenu trds ra¬ 
pidement un trds gros succds: plus de 2000 uni- 
tds ont dtd placdes des la 2 6me annde. 

Services operationnels d’appui 

Service de Faudio-visuel et de 
l’alphabdtisation 

Ce service a apportd son soutien k la vulgarisa¬ 
tion de la culture attelde de trois manidres: 
la diffusion d’dmissions radiophoniques 
quotidiennes, basdes sur des interviews de 
paysans-pilotes 

l’organisation de toumdes de cind-bus 
dans les villages avec des projections de 
films sur la culture arachidifcre en traction 
animate et sur d’autres thdmes techniques, 
la publication d’articles et de fiches techni¬ 
ques d’utilisation du matdriel dans un pd- 
riodique dditd en langues vemaculaires 
dans le cadre de l'alphabdtisation fonc- 
tionnelle. 

Service zootechnique 

Ce service a dtd installd tardivement au sein de 
l’opdration, par manque de financement; il n’a 
pu apporter son concours que vers les anndes 
1977-1978. II a auSsitdt entrepris des actions 
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de vulgarisation sur l’embouche des animaux a 
la reforme, de formation des agricuiteurs a un 
meilleur affouragement et de pratique des 
soins dldmentatres a donner aux animaux. Ce 
service a dgalement organise la distribution de 
complements (graines de coton, mdlasse et 
compose mineral). 


Sous-projet “artisans” 

Un reseau de 150 forgerons do village a ete 
equipe en outillage de forge moderne et a ete 
forme a de nouvelles techniques de fabrication 
et de reparation. Une enqu&te exhaustive a 
pcrmis le recensemeut de Pensemble des per- 
sonnes qui exercent la profession; les meilleurs 
d’cntre eux ont ete seiectionnes en fonction 
des criteres suivants: 

- Age; 

presence d’un jeune a la forge (fils ou 

apprenti); 

notoriete dans le village; 

- construction d’un nouvel atelier. 

L’dquipement etait remis en 3 etapes corr- 
espondant a 3 niveaux de technicite. Des stages 
de formation mends par des instructeurs ras- 
semblaient les forgerons chez l’un d’entre eux, 
done dans les conditions rdelles de travail quo- 
tidien, et dtaient programmes sur 2 fois 10 
jours. Cette formation, evidemment incom¬ 
plete, etait poursuivie par les instructeurs tout 
au long de ; amide par des visites systematic 
ques. Aprds 5 anndes de cette action, le reseau 
d’artisans fabriquait la totalitd des pieces ddta- 
chdes ndeessaires et ddchargeait ainsi l’opdra¬ 
tion d’une tdche lourdc et difficile. 

11 convient de mentionner dgalement le service 
de Credit Agricole en tant que service d’appui, 
car en assurant le recouvrement des dchdances 
par ses propres agents, il permettait ainsi aux 
vulgarisateurs de mieux jouer leur rOle de 
conseiller auprds des paysans. 


Services d’appui extdrieur k FOACV 

L’OACV etait en relation permanente avec la 
division du machinisme agricole qui depend du 
Ministdre de PAgriculture et est rattachde au 
service du gdnie rural. Les techniciens de cette 
division ont toujours ete associds aux tests et 
mises au point faits sur le terrain et ont dgale- 
ment proeddd a «.ssais du materiel & vulga¬ 
rise^ notamment les derniers introduits pour 
le compte de {’operation (houe asine). 

Le Service de Credit ct d’Equipement Rural 
(SCAER), de par ses fonctions d’oetroi de cre¬ 
dit agricole avait naturellement des relations 
privildgides avec les ODRs. Du fait des diffi- 
cultds financidres, des lourdeurs de gestion et 
des probldmes d’acheminement des intrants 
ces relations ont dtd parfois quelque peu ten- 
dues mais, bon an mal an, ce service a toujours 
rdpondu d toutes les sollicitations des opera¬ 
tions dans la mesure de ses moyens. 

L’usine de construction de materiel agricole 
(SMECMA) a, des sa premiere annde de mise 
en service, apportd une plus grande souplesse 
dans la gestior des approvisionnements des 
ODRs en materiels. Les contacts directs entre 
les techniciens des operations agissant au nom 
des utilisateurs de materiels, les spetialistes de 
la DMA et lc constructeur permettaient d’ap- 
porter rapidement des modifications et des 
ameliorations sur les divers materiels. Ce sont 
Id trois appuis exterieurs, qui de toute evi¬ 
dence, doivent 6tre associds d la rdussite de 
l’implantation de la culture attelde au Mali. 


Evaluation de la vulgarisation 

Les acquis 

En 1981,8% des exploitations etaient mdcani- 
sdes. Considdrant le tableau de mise en place 
des matdriels, il est possible d’admettre que la 
rdussite de l’introduction de la culture attelde 
dans la zone arachididre est la consequence 
des elements suivants; 
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Augmentation des superficies 
Elle se situe, en moyenne, entre 1,5 ha et 
5,5 ha pour toutes les exploitations en traction 
animale, d l’exception de celles opdrant dans 
des regions proches des centres urbains. En 
gros, l’adoption de la traction animale a per- 
mis de multiplier par quatre la surface de Fex- 
ploitation. Une superficie de 14 ha (7 en ara- 
chide + 7 en cdrdales) dtait frdquente chez les 
paysans-pilotes. 

Augmentation des rendements 
Une enquete de la cellule devaluation a chif- 
frd les augmentations de rendements d 40% 
pour les cdrdales et 8% pour 1’arachide; elles 
sont dues d trois techniques: 

preparation du sol plus rapide et semis 
plus prdcoce; 

- meilleur contrdle de la density pour l’ara- 
chide; 

- sarclages plus frdquents et effectuds en 
temps opportun rur toutes les cultures. 

Ces trois techniques ont donnd des resultats 
particuli&rement remarquables durant les an- 
ndes de sdcheresse. Une productive et un 
rendement plus dlevds sont done deux facteurs 
d la base de l’adoption et de l’utilisation rdus- 
sie de la traction animale. 

On notera dgalement une bonne rentabilisa- 
tion de Fdquipement et des attelages par l’exd- 
cution des travaux d famous, notamment en ma¬ 
ture de transport et plus particulidrement 
pour le regroupement des rdcoltes au point 
d’achat pendant la campagne de commerciali¬ 
sation. • 

Mais ce ddveloppement de la culture attelde 
n’a dtd possible que grdee d une politique inci- 
tative de prix au producteur. Le reldvement 
des prix intervenait rdgulidrement, pas tou- 
jours avec une marge suffisamment impor- 
tante, mais il opdrait malgrd tout un rdajuste- 
ment par rapport au cotit de la vie et encoura- 
geait les paysans d poursuivre leurs investisse- 
ments. 


La bonne prestation des services de commer¬ 
cialisation et de erddit a dgalement contribud d 
la rdussite du programme car elle conditionne 
Tdtat d'esprit et la confiance des agriculteurs 
dans tout le systdme d’encadrement chargd de 
leur ddveloppement. 

Les difficultds 

L' extension des superficies et Faugmentation 
des rendements ont, dans une certaine ma¬ 
nure, ddplacd un probldme de manque de 
main-d’oeuvre. Alors qu’avant l’adoption de la 
culture attelde le goulot d’dtranglement dans 
le calendrier cultural se situait d la pdriode des 
sarclages, avec le systdme de culture d traction 
animale il y a unsurcroit de travail au moment 
et aprds la rdcolte. Une enqudte rdalisde d 
FOACV sur les temps de travaux des opd- 
rations de traitement de rdcolte a donnd les rd- 
sultats suivants: 

Battage-vannage de Farachide- 

220 heures/tonne: 

Battage-vannage du sorgho/mil: 

123 heures/tonne. 

Ainsi done dans une exploitation moyenne de 
6 ha de superficie (3 ha d’arachides + 3 ha de 
cdrdales) sur lesquels sont obtenus des rende¬ 
ments de 2 t/ha sur Farachide et de 1,5 t/ha sur 
le sorgho, les temps ndeessaires aux travaux 
d’aprds rdcolte sont de: 

1320 heures/homme pour Farachide; 

553,5 heures/homme pour les cdrdales. 

Cela correspond d un total de 1873,5 heures, 
soil 235 homme/jours. Le nombre d’actifs par 
exploitation dtant de 5, il faudra 47 jours de 
travail d cette exploitation pour mener d bien 
ces travaux. 

Du fait de la sdcheresse, nous avons enregistrd 
une dldvation brusque du cotit des animaux, li- 
mitant Faccession d la culture attelde aux plus 
aisds. Afin de contoumer cette situation, Fopd- 
ration s’est orientde vers Fdquipement d trac¬ 
tion asine, en proposant une houe Idgdre qui 
par ses diverses possibilitds de changements 
d'outils dtait en fait un vrai petit multiculteur. 
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Si Tessouchage exigd pour l'obtention d’une 
chaine de culture attelde n’a pas posd de pro- 
blames tant que les paysans-pilotes restaient 
peu nombreux, il n’en a pas dtd de mdme par la 
suite. Deux tendances sont alors apparues: 

- parmi les paysans convaincus de la ndces- 
sitd de Tessouchage, certains ont travailld 
sur des parcelles atteignant jusqu’a 20 ha 
d’un seul tenant. Une action de vulgarisa¬ 
tion particulidre a dO dtre mende afin de 
limiter les parcelles et engager la lutte 
anti-drosive. 

- d’autres, au contraire, moins courageux, 
ont rdussi & se procurer du materiel sans 
avoir essouchd soit en trompant la vigi- 
lence de Tencadrement, soit parfois en 
toute complicite avec celui-ci. Des casses 
importantes ont alors tit signaldes, sur- 
tout au niveau des dquipements canadien, 
le sarcleur et le semoir. 

Dans les zones proches des centres urbains, les 
terres cultivables dtant toutes approprides, 
nombre d’agriculteurs n’ont pu dtendr; leur 
superficie et leur capacitd de remboursement 
s’en est trouvd fragilisde, car Taugmentation 
des rendcments doit alors assurer la rentabili- 
sation de Tdquipement, ce qui n’est pas tou- 
jours dvident. 

L’afTouragement des animaux 

Ce probldme s’est toujours posd et de faqon 
d’autant plus cruciale que Ton s’approche des 
zones sahdliennes. Des rdserves fourragdres de 
rdsidus de rdcolte, des fanes d’arachide princi- 
palement, dtaient constitudes, mais toujours 
en trop faible quantitd. La constitution de rd¬ 
serves fourragdres sufflsantes ndcessite de la 
part de Tagriculteur une trds bonne organisa¬ 
tion du travail; les travaux suppldmentaires ve- 
nant en surcroit d la pdriode ddjd bien chargde 
de la rdcolte. 

La technique de fauchage de gramindes en dd- 
but de floraison a dtd testde et vulgarisde mais 
sans grand succds. La culture de nidbd en asso¬ 
ciation avec le sorgho a dtd mieux acceptde. 


Mais on se heurte Id & un probldme de fond 
plus complexe qu’il n’y parait, car on ddbouche 
sur un ensemble de difficultds lides & l’associa- 
tion agriculture-dlevage; cela correspond & un 
second bouleversement des traditions aprds le 
passage & la culture attelde. On ne peut dont 
traiter ce probldme seul. II faut, au contraire, 
considdrer ce deuxidme niveau de culture avec 
traction animate en adoptant une stratdgie glo- 
bale, bien ddgager les techniques recomman- 
ddes en matidre de conservation des sols, d’as- 
solements de cultures, de fumure organique et 
de cultures fourragdres, pour Tessentiel. 

Conclusion 

L’introduction et le ddveloppement de la cul¬ 
ture attelde & TOACV ont pu se faire de fa$on 
harmonieuse et irrdversible grace & plusieurs 
facteurs: 

- le besoin et Tattente ressentis par les pay¬ 
sans d’augmenter leur capacitd de produc¬ 
tion et done leur disposition bienveillante 
d Tdgard des propositions de matdriels et 
de techniques nouvelles qui leur dtaient 
faites; 

Ie soutien des responsables administratifs 
et techniques qui ont su mener une politi¬ 
que de ddveloppement rural dynamique et 
cohdrente; 

les services d’accompagnement “assistant” 
la vulgarisation ont permis de traiter tous 
les aspects de la traction animale; 
un matdriel et des techniques simples, 
mais dprouvds, testds et mis au point dans 
le contexte rdel et done bien adaptds aux 
conditions locales. 

- une volontd gouvemementale de ddvelop¬ 
pement agricole ddfinie clairement et fai- 
sant du systdme de culture & traction ani¬ 
male, un moyen prioritaire pour atteintire 
les objectifs de ddveloppement; cette vo¬ 
lontd s’est traduite par la erdation des ser¬ 
vices ndeessaires et addquats. Division du 
Machinisme Agricole et Centre d’Essais, 
Service du Crddit Agricole et d’Equipe- 
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Vulgarisation de la culture at.^ee: eg' ie 1’OACV, Malt 


ment Rural, Usine de Construction de - d’assisimiler les nouveautds proposdes; 

Matdriels Agricoles. • et finalement de maitriser les techniques. 


Ainsi, en 1981, 8% des exploitations dtaient 
dquipdes. C’est peu et beaucoup a la fois: e’est 
peu si l’on considdre les 75 ou 80% qui restent 
it dquiper (on peut estimer & 20% les intou- 
chables!); e'est beaucoup au regard de la pro¬ 
gression rdalisde durant la ddeennie 1970 qui 
permet d’espdrer un ddveloppement continu et 
qui devrait avoisiner les 30% d’exploitations 
mdcanisdes d l’horizon de 1990. 

Mais en mfime temps qu’un plus grand nombre 
d’agriculteurs accident it la culture attelde, il 
ne faudrait pas oublier de proposer & tous ceux 
qui maitrisent la premiere dtape la possibilit6 
de franchir les niveaux suivants, en les crien- 
tant vers un syst&me de production plus 6quili- 
brd incluant la resolution de facteurs influant 
sur le long terme tels que: la fumure organi- 
que, l’assolement, les cultures fourrag&res et 
done la s&lentarisation. 


Ainsi, de ce point de vue, on peut estimer que 
les rlsultats obtenus en une ddeennie par 
l’OACV, sont une performance remarquable 
surtout en pdriode de sdcheresse. 

On a pu remarquer que de nombreux projets 
s’imposent des objectife trop optimistes sans 
tenir compte de ce facteur temps. Ces objec- 
tiCs, non rdalisds dans le temps prdvu, parce 
qu’irrdalisables, sont considdrds comme des 
dchecs ou des demi-dchecs. Les organismes de 
financement, tenus de rdaliser des objectifs de 
rentabilitd dconomiques positifs d moyen 
terme oublient bien souvent ce facteur temps 
en exigeant des plans programmes trop ambi- 
tieux a court et moyen terme. 


Sigles et abr€viations utilisees 


On doit considdrer, dans cette rdtrospective, 
que le facteur temps, ndeessaire & l’introduc- 
tion d’une nc-velle technique dans le milieu 
rural (pourtant favorable a priori), est trds im¬ 
portant et, d’une certaine manidre, difficile- 
ment compressible. En efTet, mdme lorsque 
tous les moyens sont en place, les mdthodes 
bien au point, il faut malgrd tout laisser au 
paysan le temps: 

- d’observer, tout d’abord, les premiers 
d’entre eux qui adoptent la traction ani- 
male et d’avoir leur opinion; 
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Work oxen near the border between Nigeria and Niger 
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Economic implications of animal power at the small- 
scale level in the savannah zone of northern Nigeria: 
a linear programming simulation of farmer 
circumstances 

by 

D.O.A. Phillip, G.O.I. Abalu and S.A. Ingawa 

Institute for Agricultural Research, Ahmadu Bello University, Zaria, Nigeria 


Abstract 

Aspects of the farming systems in northern 
Nigeria are briefly described. Farming is under¬ 
taken largely by small-scale operators. Most la¬ 
bour, management and capital come from 
household sources. Only a fraction of total pro¬ 
duction is marketed by the household, and des¬ 
pite agronomic and extension efforts to the con¬ 
trary, farmers have persisted with mixed crop¬ 
ping. Labour is the major constraint particularly 
during the June-August period. Animal traction 
is an option for removing the labour constraint, 
yet only 5.5% of the area is cropped using ani¬ 
mals, while 86% is cultivated by hand hoe. Data 
suggests area increases would be possible using 
animal power for cultivation. 

Working with sole crop enterprises and a set of 
representative farmer situations, linear pro¬ 
gramming (LP) techniques are used to deter¬ 
mine the optimal enterprise combination if ani¬ 
mal traction were introduced on a hiring-in or 
borrowing basis. The LP model was varied over 
farm sizes, hourly costs of hiring oxen, hourly 
costs of hiring May-August labour, and different 
levels of non-cash oxen borrowing. The LP 
model included six sole crop enterprises and 
limits were placed on farm size and labour avai¬ 
lability. 

In the model only maize and groundnut ap¬ 
peared in the optimal solutions, although 
Guinea com, millet, cowpea and cotton were op¬ 
tions. Increase in farm size enhanced gross farm 
income but when the farm size was doubled from 
2 ha to 4 hi, onty 29 ha could be used because 
of the Umus imposed by May-August hired la¬ 


bour. Production and income possibilities 
shrank as the cost of hiring oxen increased 
January-AprL • id May-August continued to rep¬ 
resent labour surplus and labour shortage peri¬ 
ods respectively. Even when oxen were readily 
available at low cost, labour constraints domi¬ 
nated the model This model suggests that oxen 
cannot fully replace manual labour at critical 
times. 

There is a need to refine the model to investigate 
animal traction in mixed cropping systems, and 
incorporate credit constraints, purchasing oxen 
and implements, and oxen maintenance require¬ 
ments. 

Introduction 

The farming system in northern Nigeria com¬ 
prises crop, livestock and off-farm subsystems, 
each with a complex interaction of interde¬ 
pendent component parts. Quite often each of 
the sub-systems is location-specific in terms of 
sets of elements that come to play in the 
achievement of the objectives of the farmer. 
As a consequence the farming system may be 
seen as consisting of a cropping system invol¬ 
ving production of one or more commodities, 
a livestock subsystem involving the production 
and rearing of one or more species of live¬ 
stock, and an off-farm subsystem involving ac¬ 
tivities carried out outside the farm. 

Farming systems assume their identity from 
the operating cropping and livestock subsys¬ 
tems. However, in northern Nigeria livestock 
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appears to be a minor component of the farm¬ 
ing system. The cropping subsystem is domi¬ 
nant as the main source of livelihood of the 
peasants in the area whose main economic ar 
tivities involve the growing of staples an'’ cash 
crops. The livestock subsystem performs the 
secondary role of occasionally providing farm 
power and transport and is a ready so irce of 
liquid assets which the family can dispose of 
for cash during times of need. 

Rainfed agriculture is the predominant form 
of crop husbandry in the area. Most farmers 
are smallholders with total farm sizes avera¬ 
ging about 2.5 hectares. The zone has a grow¬ 
ing season of 160-200 days and this makes 
possible the production of a wide variety of 
crops with many of them being produced in 
mixtures. Farmers in the area prefer to grow 
their crops in mixtures because a mixture of 
two or more crops which grow most rapidly at 
different times during the growing season al¬ 
most always produces more total output than 
the same area of sole crops, whatever the level 
of management (Abalu and Etuk, 1986). 

Most cropping operations are done manually 
and there is a peak labour demand period be¬ 
tween June and August when land preparation 
and weeding are taking place. Consequently, 
the amount of land that can be brought into 
cultivation each year per farming household is 
determined largely by the availability of family 
and/or hired labour during the peak labour de¬ 
mand period to handle land preparation and 
weeding. The present system of cultivation 
relies heavily on traditional hand tools such as 
hoes and cutlasses. 

Most studies in the zone have identified labour 
as the major constraint within existing levels of 
technology. There is also well-documented evi¬ 
dence about the seasonality of labour and the 
serious bottlenecks it causes during the June- 
August period (Norman, 1972). 

Farmers have responded to the labour bottle¬ 
necks in land preparation and weeding activ¬ 
ities in a number of ways including: working 


more days and longer hours per day on farm 
activities; reducing time spent on on-farm 
activities; using more labour of women and 
children; when possible hiring labour, growing 
nops in mixtures; and planting cash crops 
after food crops. 

Most of these strategies have serious limita¬ 
tions in northern Nigeria. Land preparation 
and weeding are the most tedious of farming 
activities and there is a limit to the amount of 
land a farmer can cultivate. Because the area is 
predominantly Moslem and seclusion of 
women is practised, the availability of women 
for farm work is greatly reduced. The compul¬ 
sory, Universal and Free Primary Education 
system in operation in Nigeria effectively 
removes the availability of children from form 
work. Hiring labour requires cash but the peri¬ 
od of June-August when hired labour is 
needed most coincides with the period when 
farmers’ cash reserves are at their lowest ebb. 

However, these strategies do provide useful 
clues as to how farmers in the area might 
maximize yields per unit area or increase the 
area cultivated by relaxing the labour bottle¬ 
neck during the June-August period. 

Tractor use as a means of ensuring that the 
two key agricultural operations are appropri¬ 
ately and timely carried out has considerable 
limitations as of now. The tractors are often 
ill-suited to the soil and environmental condi¬ 
tions prevailing in the area, they break down 
frequently, and spare parts for their repairs are 
hard to come by. In short, there are still a 
number of technical problems with tractor use 
in the area to be sorted out and even if these 
problems were successfully addressed, the 
economics of tractor use are very questionable 
in the area (Ukpabio, 1978). The high failure 
rates of the various Tractor Hiring Units that 
were set up in the area provides corroborating 
evidence. 

In addition, the existing literature on technical 
change in the agricultural sectors of develo¬ 
ping countries would appear to suggest that 
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even if tractorization could be labour-saving, it 
would most likely not be accompanied by 
much impact on yield in Africa (Binswanger, 
1984). It is in this regard that animal traction 
suggests itself as a potentially useful and ap¬ 
propriate means of improving upon the effi¬ 
ciency of the hoe system in northern Nigeria. 

Animal traction provides a well-tested and 
proven option for removing the farm con¬ 
straints of non-availability and/or timeline's of 
labour in the area. As a substitute for hoe cul¬ 
tivation it has the potential of permitting the 
farmer to expand his acreage and improve 
upon his yields. However, despite the fact that 
it is a farmer-generated and farmer-adapted 
technology with a suc¬ 
cessful history of adop¬ 
tion elsewhere, it has 
not been widely 
adopted by Nigerian 
farmers. 

In this paper, we 
examine the potential 
of animal traction as a 
means of increasing the 
efficiency of peasant 
farming in the savanna 
ecological zones of Nigeria through timely ag¬ 
ricultural operations and we explore the econ¬ 
omic implications thereof. Our interest in this 
regard is based on the hope that intensification 
of animal traction, and intermediate-level 
technology will not only ease the labour bot¬ 
tlenecks of the peak work season, but may also 
pave the way for the enhancement of farm in¬ 
come and living standards of rural households 
in northern Nigeria. 


Improving farming efficiency 
through animai power 

Agricultural production in northern Nigeria is 
characterized by the following (Norman, 1975, 
1972 and Abalu, 1976): 


- It is undertaken largely by small-scale 
operators. 

The bulk of the labour, management and 
capital resources comes from household 
sources. 

Given its subsistence needs, only a fraction 
of total production is marketed by the 
household. 

Despite agronomic and extension efforts 
to the contraiy, farmers have persisted in 
growing their crops in mixtures. 

The use of animals, particularly oxen, in agri¬ 
culture is relatively recent in northern Nigeria, 
dating back to only the mid-192Qs. Ox farming 
was introduced in northern Nigeria through 


“mixed farming” for obtaining cash crops such 
as groundnut and cotton and also for improv¬ 
ing soil fertility (Kalkat and Kaul, undated). 
Animal traction, as an alternative source of 
farm energy, has been recognized many cen¬ 
turies ago in southeast Asia, the Middle East 
and Mediterranean countries (FAO, 1972). 

Several benefits, actual and potential, have 
been identified with the use of animal power at 
the farm level in an environment such as that 
prevailing in northern Nigeria. First, while the 
area under animal cultivation is only about 
5.5% cf total cultivated area, recent evidence 
(Table 1) suggests that a man and his family 
with a pair of workbulls can handle 4 to 5 
times the area of a hand-cultivated farm.This 
result had earlier been independently obtained 
by Haswell (1979). Second, all the known 


Table 1. Estimates of area under different cultivation systems j 


Cultivation systems 

hoe 

animal tractor 

power 

Number of farmers (million) 7.5 

0.1 0.015 

Area cultivated (ha/farmer/year) 1 

5 50 

Total area cultivated annually (million ha) 7.5 

0.5 0.75 

Per cent of total area (%) 86.0 

Source: Dunham (1980) 

5.5 8.5 
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Table 2. 

Total operational hours per hectare for 
growing different crops under trial 


Crops 

Oxen 

Manual 

Guinea com 

58 

225 

Groundnut 

32 

1200 

Maize 

42 

285 

Millet 

44 

203 

Cotton 

46 

565 

Cowpea 

77 . 

210 


Source: IAR (1974) 


operations that are involved in each crop pro¬ 
duction cycle (seedbed preparation, ridging, 
fertilization, planting, irrigation, weeding, crop 
protection, harvesting, threshing and carting) 
are generally possible with animal-drawn 
equipment (Kalkat and Kaul). Third, not only 
is animal traction reasonably affordable, it is 
made attractive by the fact that the household 
has the option of selling the workbulls for 
meat, after the bulls are considered to have ex¬ 
hausted their work life. Fourth, a complex, al¬ 
most symbiotic relationship could develop in 
the event of an intensive use of animal power. 
While the workbulls are fed on the grains and 
greens of the cultivated fields, the bulls con¬ 
tribute in the form of enriching the soil fer¬ 
tility with their v/astes, in addition to being 
used to perform the farm operations for which 
they were primarily intended. Thus this rela¬ 
tionship is akin to the beneficial coexistence 
known to have developed between pastoral 
and sedentary people of northern Nigeria (see 
Van Raay, 1973). Fifth, recent field evidence 


Table 3. Measures of the net price row 


Activity 

Yield 

Price 

Labour cost 


(kg/ha) (N/kg) 

(N/hour) 

Guinea corn 

1007 

0.48 


Groundnut 

2006 

0.75 


Cotton 

752 

0.56 


Maize 

2237 

0.56 


Cowpea 
Labour hiring 
January-April 

45 

1.00 

0.60 

May-August 



0.85 

September-December 


0.70 


(Table 2) suggests that the total operational 
hours required for growing one hectare of crop 
are considerably fewer under animal traction 
when compared to manual labour. Thus, ani¬ 
mal-drawn implements when utilized for farm 
operations can constitute a potential labour- 
saving strategy. 

On the other hand, the introduction of animal 
traction is not without its limitations (Barratt 
et aL, 1982). For it to be successfully im¬ 
plemented farmers have to: learn to manage 
large animals; use new. implements and agron¬ 
omic techniques; intensify land use; change 
their cropping patterns; and borrow to finance 
the purchase of the animals and equipment. 

Farm plans incorporating 
animal traction 

A considerable amount of research effort has 
been devoted over the past one-and-half dec¬ 
ades to the rationale and modalities of farm 
level operations among the farming families of 
northern Nigeria. Studies have already focused 
on such issues as the economic, social and cul¬ 
tural rationale of mixed cropping (Norman, 
1975; Abalu, 1976), and the feasibilities of al¬ 
ternative levels of technology for growing sole 
crops (Abalu and Etuk, 1986). Linear pro¬ 
gramming techniques have also been applied 
to determining the optimal enterprise mixes 
under indigenous conditions of northern 
Nigeria (Ogunfowora, 1972). 

Linear programming (LP) techniques were ap¬ 
plied in this study to determine the optimal 
enterprise combination for the average north¬ 
ern Nigerian household when animal traction 
was introduced into a system of sole cropping. 
While mixed cropping is largely prevalent 
among farmers of northern Nigeria, non-avai¬ 
lability of relevant coefficients with regard to 
animal traction invariably restricted the scope 
of our investigations. 

The basic LP formulation consisted of six sole 
crop enterprises: Guinea com, groundnut, 
cotton, maize, millet and cowpea. The typical 
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household was constrained to face the follow¬ 
ing situation: a maximum farm size of 2 hec¬ 
tares (ha); a maximum of 500 person-hours 
(hr) of family labour, available during each of 
the periods January-April, May-August, and 
September-December; a maximum of 100 per¬ 
son-hours available for hire during each of the 
above periods; and the household had no oxen 
team of its own, thus requiring it to hire each 
additional hour of animal traction utilized. 
Table 3 shows some of the information used in 
the construction of the net price row. 

The resource levels indicated above, while 
potential in nature, are not empirically far¬ 
fetched. For example, in the Funtua area of 
Kaduna state, about 75% of all households 
surveyed possessed less than 4 hectares of cul¬ 


| Table 4. Effect of varying the farm size 

Farm size Activities 

Unit 

Level Objective 

(ha) 

in the plan 


function 

2.0 




Groundnut 

ha 

0.656 


Maize 

ha 

1.344 


Ox hiring 

hr 

110 N2340 

4.0 

Groundnut 

ha 

0.164 


Maize 

ha 

2.746 


May-August 
labour hiring 

hr 

100 


September-December s 


labour hiring 

hr 

100 


Ox hiring 

hr 

127 N3149 

Table 5. 

Effect of vurying the hourly cost 

of hiring oxen team 



Oxen hire Activities 
cost hr' 1 in the plan 

Unit 

Level Objective 
function 

0.0 

Groundnut 

ha 

1.276 


Maize 

ha 

0.724 


Labour hire 

hr 

100 


Ox hiring 

hr 

135 N2741 

3.0 

Groundnut 

ha 

0.656 


Maize 

ha 

1.3h4 


Ox hiring 

hr 

109 N2340 

6.0 

Groundnut 

ha 

0.656 


Maize 

ha 

1.344 


Ox hiring 

hr 

109 N2010 

9.0 

Maize 

ha 

2.0 


Ox hiring 

hr 

83 N1757 


tivable land (Balcet and Candler, 1981). Note 
also that the monthly labour requirements of 
the sole crop enterprises have been regrouped 
into sub-periods of four months each to avoid 
the so-called work-overlapping problem 
(Mbonda. 1983). The set of LP simulations ob¬ 
tained, using the basic formulation, largely re¬ 
volved around certain questions, for which we 
were seeking answers. For example, what were 
the effects on the optimal enterprise mix, la¬ 
bour and oxen team requirements and farm in¬ 
come, of varying (a) the farm size, (b) the 
hourly costs of hiring an oxen team, and (c) the 
hourly costs of hiring the May-August labour? 
Furthermore, if the household had access to 
additional hours of oxen usage, which it did 
not necessarily pay for in cash, what were the 
implications for its enterprise mix, labour re¬ 
quirements, ox hiring and gros?, farm income? 

Information on resource levels, resource re¬ 
quirements of each activity and the measures 
of net prices were obtained, not unexpectedly, 
from multiple sources: interpersonal commun¬ 
ications, published work and unpublished sur¬ 
vey data on farm level operations in northern 
Nigeria. 

Discussion 

This study has the broad objective of determin¬ 
ing the best enterprise mix for the average 
northern Nigerian household, given the set of 
conditions assumed to face it. A more specific 
objective was to assess the feasibility of intro¬ 
ducing and intensifying animal traction within 
a sole cropping system. 

Variation in the farm size 

Table 4 presents the results of vaiying the 
household’s farm size over two levels (2 ha; 
4 ha). At 2 ha, all the available land was 
planted to only groundnut and maize. When 
the farm size was doubled (4 ha), only 2.91 ha 
was used because of the limits imposed by 
May-August and September-December hired 
labour and hired oxen team. Note the require- 
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ment for more oxen team hours as the farm 
size increased. 


Variation in the hire cost of oxen team 

In Table 5, we present the results of para- 
metering over alternative hourly costs of hiring 
an oxen team. We included a zero hire cost 
merely to assess the technical limit, if one 
exists, to ox hiring, given the conditions as¬ 
sumed to prevail. 

The overall pattern emerging from Table 3 is 
that the production and income possibilities of 
the household shrank as the hourly costs of 
hiring an oxen team increased. Furthermore, 
an approximately well-behaved normative de¬ 
mand relationship was establishes for ox hir¬ 
ing (see Table S). 


Variation in the hire costs of 
May-August labour 

As indicated earlier, we investigated the likely 
impact on the optimal plan of varying the 
hourly costs of hiring the May-August labour. 
The choice of the May-August labour out of 
the three labour subgroups was based on the 
common knowledge that labour is most limi¬ 
ting during the-peak work seasons (May-Au¬ 
gust) in northern Nigeria. 

As the cost/hour of hiring the May-August la¬ 
bour was increased from N0.25 to N0.85, the 
optimal mix of the enterprises changed from 
1.28 ha of groundnut and 0.72 ha of maize, to 
0.66 ha of groundnut and 1.34 ha of maize. In 
the process, labour hiring dropped out of the 
optimal plan at N0.85 h , while ox hiring re¬ 
mained in the plan. Also, note the drop in the 
level of ox hiring at N0.85 h' 1 for the May-Au¬ 
gust labour, perhaps suggesting that ox hiring 
and labour hiring during the May-August peri¬ 
od are likely to be complementary.in the per¬ 
formance of certain farm operations. 


Variation in available “non-cash” 
oxen hours 

At least three options face a potential user of 
animal trac'ion in northern Nigeria. The first 
option, which is still very much constrained by 
credit availability, is for households to buy and 
own their oxen team and implements. The sec¬ 
ond choice, the most common, is to hire the 
oxen team at mutually agreed cost either per 
hectare or per hour. The third option is for a 
household to “borrow” the oxen team and im¬ 
plements from a neighbour who has one. The 
last arrangement ranges from getting to use 
the oxen team free of charge (provided the ac¬ 
tual owner was not in need of the team at the 
time of borrowing), to some prearranged pay- 


Table 6. 

Effect of varying the hourly cost 

of hiring the May-August labour ( 

Labour 

Activities 

Unit 

Level Objective 

hire (N hr-1) 


(Unction 

0.25 

Groundnut 

ha 

1.276 


Maize 

ha 

0.724 


Labour hire 

hr 

100 


Ox hiring 

hr 

135 N2396 

0.50 

Groundnut 

ha 

1.276 


Maize 

ha 

0.724 


Labour hire 

hr 

100 


Ox hiring 

hr 

135 N2371 

.85 

Groundnut 

ha 

0.656 


Maize 

ha 

1.344 


Ox hiring 

hr 

109 N2341 

Table 7. Effect of varying the available 

non-cash oxen hours 


Non-cash 

Activities 

Unit 

Level Objective 

oxen (hrs) in the plan 


(Unction 

zero 

Groundnut 

ha 

0.656 


Maize 

ha 

1344 


Ox hiring 

hr 

109 N2340 

50 

Groundnut 

ha 

0.656 


Maize 

ha 

1344 


Ox hiring 

hr 

60 N2490 

100 

Groundnut 

ha 

0.656 


Maize 

ha 

1344 


Ox hiring 

hr 

10 N2640 

200 

Groundnut 

ha 

1.276 


Maize 

ha 

0.724 


Labour hire 




May-Aug 

hr 

100 N2741 
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meat inkind at a future date. In some vari¬ 
ations of this arrangement, the oxen team bor¬ 
rower is obliged to contribute forage and grain 
towards the feeding of the oxen team. This 
study assumed the case in which the household 
acquired additional oxen hours via the third 
option above. We referred to this as “non¬ 
cash” oxen hours to distinguish it from option 
two, the ox-hiring case. 

From Table 7, increasing the level of non-cash 
oxen hours available to the household not only 
decreased the level of ox hiring, it enhanced 
the farm income. At 200 hours of non-cash 
oxen usage, the May-August hired labour be¬ 
came highly limiting, possibly suggesting that 
availability of large oxen hours, at paltry or sig¬ 
nificant costs, does not adequately replace the 
need to perform some of the farm operations 
by manual effort. 

Finally, note that the 2 ha of land, continuing 
to be limiting, was fully planted to only 
groundnut and maize, with a clear switch in 
the optimal enterprise mix at 200 hours of 
non-cash oxen usage. 


Summaiy and implications 

We have attempted, within the limits imposed 
by the available data, to determine the implica¬ 
tions of introducing and intensifying animal 
traction in northern Nigeria. Working with 
sole crop enterprises and a set of fairly repre¬ 
sentative farmer situations, the basic LP model 
was parameterized over different farm sizes, 
hourly costs of hiring oxen team, hourly costs 
of hiring the May-August labour, and different 
levels of additional oxen hours acquired by the 
household, which it did not necessarily pay for 
in cash. From the alternative sets of the LP 
simulations, the following patterns of results 
appeared to have emerged: 

- Januaiy-April and May-August continued 
to repiusent labour surplus and labour 
shortage periods respectively. 


- Increase in the average farm size substan¬ 
tially enhanced the gross farm income. 
However, land was underutilized, even at 4 
ha, because of the limitations imposed by 
the May-August hired labour, hired oxen 
team, etc. 

- The production and income possibilities 
of the household shrank as the hourly 
costs of hiring oxen team increased. Also 
an approximately well-behaved normative 
demand relationship emerged for ox hir¬ 
ing. 

- As the wage rate for the May-August la¬ 
bour was increased from N0.25 h' 1 to 
N0.85 h* 1 , the concurrent results were for 
the May-August labour hiring to drop out 
of the optimal plan, while ox hiring, 
though dropped in its entry level, re¬ 
mained in the optimal plan. Also, an in¬ 
crease in the wage rate for the x *ay-Au¬ 
gust labour resulted in successive, though 
slight, penalty of the gross value of the 
plan. 

- Increasing the level of “non-cash" oxen 
hours available to the household not only 
decreased the level of ox hiring, it en¬ 
hanced the gross farm income. But the 
May-August hired labour became limiting. 

The last two of the foregoing results appeared 
to suggest that availability of a large amount of 
oxen hours, from whatever source, does not 
fully substitute for the performance of certain 
farm operations which traditionally call for the 
employment of manual labour. 

Over the range of conditions for which the 
basic model was simulated, only groundnut 
and maize alternately or concurrently entered 
the optimal plans. These results obviously 
generate an unquiet concern, especially con¬ 
sidering that some 70% of all cultivated land 
goes into food production (Norman, 1972). 
However, on a more optimistic note, the pre¬ 
valent cropping pattern in northern Nigeria is 
one in which crops, especially millet and 
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Guinea com, are grown in mixtures 
(Abalu, 1976). Thus, with millet- and Guinea 
corn-based crop mixtures constituting 50% or 
more of all documented enterprises, and with 
the establishment that gross returns per hec¬ 
tare are higher under mixed cropping (Nor¬ 
man, 1975), there is a need to further investi¬ 
gate the technical and economic feasibilities of 
introducing and intensifying animal traction 
with a mixed cropping system. The urgency for 
such an investigation partly derives from the 
recurrent entry of the May-August labour hir¬ 
ing activity into the optimal plans, in this 
study. There is a need to establish the nature 
of the relationship between the May-August 
labour and oxen team utilization (are they 
strict complements, strict substitutes or some 
combination of these two relationships?). 

Finally, we were mindful of the need to con¬ 
struct our basic LP tableau to incorporate such 
considerations as credit constraints to purchas¬ 
ing an oxen team and implements; and allow¬ 
ing for the oxen team maintenance (feeding, 
housing, veterinary services, etc.). We believe 
that these considerations would prove invalu¬ 
able as relevant coefficients on them become 
available in the future. 
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Abstract 

The results of a preliminary survey cm work oxen 
utilization and management in 300 farming 
households that use animal traction are 
presented. Results showed that all respondents 
use the Bunaji (White Fulani) breed for the fol¬ 
lowing reasons: ability to work (60%), availa¬ 
bility (23%), large size/weight (12%), other 
( 5 %). 


Animals are purchased when young (often after 
weaning) and 90% are pu* to field work when 3- 
4 ]tears old. Animals are used in pairs and in the 
following combinations: bulls only (84%), cas¬ 
trates only (8%), bulls and castrates (8%). No 
cows are used for plowing. 

Most respondents (96%) used animals for four 
or more planting seasons before replacing them. 
The training of animals for field work takes 1-3 
months (73% of respondents), and in some 
cases 6 months (16%). All farmers train their 
own animals. , 


Respondents indicated that during the rainy sea¬ 
son work oxen were tethered in fallow fields 
generally around the house while not at work 
Work oxen received mostly crop residues from 
sorghum, millet, groundnuts, and cowpeas in the 
dry season. Contribution from purchased feeds 
like cottonseed cake and wheat bran was said to 
be negligible because of shortage and cost. Dry 
season feeding problems were stressed by re¬ 
spondents who indicated their willingness to co¬ 
operate with the LSR team to identify suitable 
packages to ameliorate the situation. 


Introduction 

Soil and climatic factors are crucial and deter¬ 
mine the relative importance of different crop¬ 
ping operations and the consequent labour 
bottlenecks which animal traction could help 
alleviate. In areas where rainfall is low or of an 
erratic pattern, the growing season can be 
short and therefore sowing has to take place 
soon after the first rains. Rapid but superficial 
soil preparation here is therefore generally 
advantageous. 

Where the growing season is prolonged by 
higher rainfall, and early sowing is not very ur¬ 
gent, plowing is generally beneficial because^ 
(1) it improves soil tilth; (2) it leads to clean 
seedbeds so that plants have an early advant¬ 
age over weeds and the interval between sow¬ 
ing and first weeding is prolonged; (3) organic 
matter growing on the surface at the time of 
soil preparation is buried. 

Farming conditions vary widely in Nigeria. 
Smallholder crop-based agriculture is pre¬ 
dominant. Most farms are not mechanized and 
therefore manual labour is used for all weed¬ 
ing cultivations. 

If animal traction were to be promoted in the 
farming systems it would make a positive con¬ 
tribution to agricultural development in 
Nigeria. This cannot be overemphasized. The 
advantage is the low cost of the technology 
which puts it within reach of the majority of 
farmers who are poor and have limited cash. It 
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Age in years 



Figure 1. The herd composition in 157 Fulani herds in Giwa District 
(Source: Data of Livestock Systems Research Project, NAPRI/ABU, 1986) 


will conserve foreign exchange because the 
animals are from local sources, while equip¬ 
ment and spare parts could be manufactured 
locally (as is being done by John Holts in 
Zaria, Kaduna State, and by local black¬ 
smiths). This should lead to domestic indus¬ 
trial growth and an enhancement of crop and 
livestock production. 

According to Alkali (1969) the use of cattle as 
a source of power in Nigeria was first demon¬ 
strated in 1922. By 1939 there were 1959 far¬ 
mers who owned work oxen and the number of 
farmers had increased to 36,000 by 1965. Ac¬ 
cording to a recent survey reported by Umoh 
and Starkey (undated), there appeared to be 


no up-to-date estimates of the national popu¬ 
lation of work oxen. 


In a diagnostic survey of 157 Fulani agropasto¬ 
ral households and 6995 head of cattle carried 
out by NAPRI’s Livestock Research (LSR) 
team (Otchere et aL , 1986), it was observed 
from the herd structures that young bulls start 
to leave the herds soon after weaning (Fig. 1). 
This observation is contrary to data reported 
by Otchere (1986) from agropastoral Fulani 
herds in the International Livestock Centre for 
Africa (ILCA) case study areas, some 300 km 
south of NAPRI’s study area. The NAPRI 
study area appears to be within a transitional 
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Figure 2. The herd composition in thirty-four agropastoral herds in Kurmin Bui, Abet and Madauchi 
(Source: ILCA Sub-Humid Zone Programme: Otchere, 1986) 


zone for animal traction in the Kaduna State 
of Nigeria. 


Methodology 

The data for this report form part of baseline 
information for NAPRI’s LSR Project. The 
study was to find out if the early disappearing 
young males from the Fulani herds in the case 
study area went into the animal traction sys¬ 
tem. Data were obtained from 300 respondents 
who owned work oxen through a questionnaire 
and participant observation. The study was in 
the period May-July 1986, which is the crop¬ 
ping season. 


Results and discussion 

About 73% of respondents indicated that they 
were residents within the case study area while 
the remainoc’- were migrants. Ten per cent of 
the respondents indicated they had come to 
stay in the area and so would not go back to 
their original homes after the cropping season. 
This suggests that some respondents use work 
oxen on a commercial basis. They move into 
the area, plow and charge cash from clients. 
Some 87% of respondents indicated that they 
own work oxen because it is profitable. Studies 
by Laurent (1968) had indicated that owning 
work oxen in northern Nigeria was a profitable 
venture. 
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Table 1. Reasons given for using the White 
Fulanibrced 


used castrates only and the remainder used 
bull/castrate pairs. This is shown in Table 2. 


Docility 
Big/heavy 
Ability to work 
Availability 
Cheapness 


No. of 

Respondents 

% 

Cumulative 

% 

12 

4 

4 

5 

12 

16 

180 

60 

76 

70 

23 

99 

3 

1 

100 


Table 2. Animal sex used 


Combinations 

Bulls only 
Castrates only 
Bulls/castrates 
Bullsc/cows 
Cows only 


No. of « 

Respondents 
252 84 

24 8 

24 8 

0 0 

0 0 


Cumuletive 

% 

84 

92 

100 

100 

100 


Source of animals and age at 
entiy 

The majority of respondents procured their 
work animals from the open market, while 
some obtained their animals directly from Fu- 
lani herds. As indicated in Table 3, only 7% of 
respondents kept cows and produced their own 
replacement bulls Tor work. Animals were 
generally bought when under two years of age 
and not fully grown. They were therefore not 
used for field work until they were about 4 
years old (90% of respondents). Respondents 
did not take any loans for the purchase of their 
animals. 


Breed and sex of cattle used 

All respondents indicated that they used the 
Bunaji (White Fulani) cattle. This Bos indicus 
or zebu breed is predominant in Northern 
Nigeria. 

Some 83.3% of respondents (see Table 1) 
pointed out that their choice for this breed was 
due to its ability to work and availability. Only 
4% of respondents said they use this breed be¬ 
cause of its docility. However, it is important 
to emphasize that this breed is known to be 
very docile and is probably the reason why 
78% of respondents use entire males for trac¬ 
tion and the remaining 22% use steers or cas¬ 
trates. No cows are used for traction. While 


Table 3. Number and sex of cattle owned 



Bulls 


Castrates 


No. of 

No. of 

•k 

No. of 

% 

Cattle 

respondents 


respondents 


None 


. 

240 

80.0 

1 



30 

10.0 

2 

182 

60.3 

15 

5.0 

3 

80 

26.7 

6 

2.0 

4 

20 

6.7 

5 

1.6 

5 

16 

5.3 

2 

0.7 


Length of training and useful 
life of work oxen 

All respondents indicated that training is done 
by themselves. There were differences in opin¬ 
ion as to the length of time required for train¬ 
ing animals for work. Some 50% of the re¬ 
spondents indicated that training took one to 
two months while an additional 30% said it 
took three to four months (Table 4). 

The majority of respondents (76%) indicated 
that they used trained animals for five or more 
cropping seasons before disposing of them. 
The rest used their animals for three to four 
seasons (Table 5). After the useful life of an 
animal, it was sold at current market price. 

From all indications 
the value of work ani¬ 
mals appreciated 
rather than de¬ 
preciated. 

During the cropping 
season, animals started 
work at about 6.00 
a.m. and stopped at 
about 11.30 a.m. Ani¬ 
mals were allowed to 
rest for 15 minutes 


84% of respondents paired up bulls only, 8% 


Cows 

No. of % 

respondents 

280 93.3 

15 5.0 

2 0.7 

2 0.7 
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Table 4. Training time of animals (in months). 


Months 

No. of 


Cumulative 


Respondents 

* 

* 

1 

67 

22 

22 

2 

84 

28 

50 

3 

72 

24 

74 

4 

17 

6 

80 

5 

12 

4 

84 

6 

48 

16 

100 

Table 5, Number of seasons (years) animals 

are used 




Seasons (yre) 

No. or 

% 

Cumulative 


Respondents 


% 

3 

14 

5 

5 

5 

8 

19 

24 

5 

110 

37 

61 

OverS 

118 

39 

100 


Respondents indicated that their major prob¬ 
lem is adequate feeding of their animals to¬ 
wards the end of the dry season. As a result 
there is generally a slight delay in the start of 
the use of animals for field work at the begin¬ 
ning of the rainy season. A potential interven¬ 
tion point therefore is the planting cf forage 
legumes on fallow lands to be harvested, 
stored and fed during the peak of the dry sea¬ 
son so as to get animals into good condition 
for work soon after the first rains. Respond¬ 
ents indicated their willingness to cooperate 
with the LSR team in this regard. The team 
will use a systems approach with an integrated 
and problem-oriented strategy with emphasis 
on on-farm technology testing and appraisal. 
This will be complemented where necessary by 
relevant on-station research. 


after working for about two hours. Animals 
were returned to the field to work further from 
about 3.00 p.m. to 6.00 p.m. 

Maintenance of work oxen 

Generally, there are no cash costs involved in 
the keeping of work oxen. During the period 
of peak use (from May to August), there is 
abundant forage for grazing. Animals are nor¬ 
mally tethered on fallow land to graze (84% of 
respondents) and then kraaled during the 
night within the compound or very near to the 
house. 

After harvesting, most respondents feed millet 
and Guinea corn residues in addition to cow- 
peas and groundnut hay. Purchased feeds like 
cottonseed cake and groundnut cake were not 
fed because they were expensive and/or not 
readily available. 
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Title photograph (opposite) 

Groundnut lifting with a horse near Koalack, Senegal 
(Photo: Paul Starkey) 


238 


Animal Power in Farming Systems 




Animal Power in Farming Systems 






Elements d’analyse de la situation actuelle de 
la culture attelee au Senegal: 
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Resume 

Le dtveloppement de la culture attelte, trts 
important lors du programme agricole, est arritt 
depuis 5 ans. Ce blocage est dCt A Varrit iiu 
credit, provoqui par les dettes des cooperatives 
(31 milliards FCFA en 1981). Le pare de matt- 
riels comprendrait aujourd’hui 2000(F) houes, 
150000 semoirs super-ico, 100000 charrettes, 
70 000 souleveuses et 50 000 charrues. Le chep- 
tel de trait se rtpartirait en quelque 400 000 tqui- 
dts (chevaux et Ones) et pris de 60 A 70 000 
paires de bovins. 

On pent distinguer 8 zones de repartition de la 
culture attelte sur le pays: 5 zones au-dessus de 
la Gambie oA dominent les mattriels Itgers 
(houes sine et super-tco) et la traction equine 
(les zones du bassin arachidier reprtsentent les 
plus fortes densitis de mattriels) et 3 zones au 
Sud de la Gambie oil dominent les mattriels de 
travail du sol (charrues, butteurs) et la traction 
animate avec des bovines trypanotoltrants. Les 
charrettes sontprtsentes sur Vensemble du pays. 

De cette analyse, il ressort qu’il faut conduire en 
prioritt des etudes ditailltes de connaissance du 
pare mattriel et du cheptel pour affiner le zonage 
existant Paralldement, il faut conduire en 
amont une analyse dttailiee sur les filitres de 
distribution du mattriel et en aval des etudes sur 
les possibilitts d’adaptation du rtseau de main¬ 
tenance au volume actuel du pare. Les re¬ 
cherches sur la traction doivent viser en premier 
lieu Vamtlioration de Valimentction et de la 


couverture sanitaire du cheptel de trait, puis I’a- 
mtUoration des performances de la traction 
tquine (zones 2,3,4 et 5) etdela traction bovine 
(zones 4, 6, et 7). Les recherches sur le mattriel 
doivent ttre rtgionalistes et surtout axtes sur la 
Casamance et le Stntgal Oriental 

Introduction 

Le diveloppement de {'agriculture sinigalaise 
entre 1945 et 1980 a iti dtroitement lii aux ef¬ 
forts et aux risultats obtenus sur l’accroisse- 
ment de la production arachidiire. Cette cul¬ 
ture de rente a ainsi uvorisi 1’introduction et 
la diffusion de la culture attelie et une plus 
grande utilisation des semences silectionnies 
et des engrais. L’influence du coton, culture de 
rente assez rdeente (1967) concerne des super¬ 
ficies limities, principalement localisies au 
Sinigal Oriental et en Haute Casamance. 

A partir de 1980, la suspension du Programme 
Agricole (P.A), qui avait pour principals ca- 
ractiristiques le cridit et les subventions, a cn- 
trafni l’arrit des distributions de matiriels de 
culture et la chute de la conscmmation d’en- 
grais miniral. Aujourd'hui, les nouvelles 
orientations en matiire de politique agricole 
accordent une attention particuliire au dive¬ 
loppement des ciriales et A la conservation du 
patrimoine foncier. 


1 Ingtnieur de Recherche, Centre de Cooperation Internationale en Recherche Agronomique (CIRAD), France, 
dttacht A 1‘ISRA. 

2 Zootechnicien, Dtpartement Systitnes, ISRA. 
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Cette note pr&ente, en premier lieu, les prin¬ 
cipals dtapes et les conditions qui ont favorisd 
le d6veloppement de la culture attelde. EUe 
donne ensuite, une tentative de zonage it 1*6- 
chelle r ationale sur la base des diffdrents ma- 
tdriels et modes de traction utilises. EUe ter- 
mine par une ouverture sur les pesoins actuels 
de connaissances et les nouveUes voies de re¬ 
cherche d entreprendre en r.ati£re de culture 
attelde. 


Principales etapes et conditions 
du d£veloppement de la culture 
attelee 

Introduction 

Cette 6tude s’appuie sur les donnees chiffrdes 
des mises en place annuelles pour chaque cate¬ 
goric de materiels (Tableau 3). La prise en 
compte des animaux de trait s’est heurtde d des 
difficultes tides au caractdre ponctuel et frag- 
mentaire des informations existantes ainsi qu’d 
leur fiabilite. 


Figure 1. Courbes de distribution des mat6rlels les plus utilises (Source: Havard, 1985a) 



|-fonctionnement P.A.--1 
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A partir des courbes de distribution des mises 
en place cumuldes de matdriels, il a 6t 6 distin¬ 
gue trois grandes pdriodes (Fig. 1). 

La plriode de vulgarisation du semis 
mlcanique (avant 1958) 

Les tentatives de lancer la traction bovine sont 
antgrieuies & la deuxifeme guerre mondiale. 
Cependant elles ont enregistrd de nombreux 
tehees alors que se ddveloppaient les tractions 
equines et asines. En effet a cette gpoque les 
conditions favorables & l’adoption de la trac¬ 
tion bovine n’gtaient pas rdunies. 

La Figure 1 montre que jusqu’en 1958 le pare 
materiel se composait essentiellement de se- 
moirs (semoirs super-dco d’Ulyssc-Fabre) et 
quelques rares houes ldgCres type houe occi¬ 
dental du mfime constructeur. Le semis de 
l’arachide gtait pratiquement la seule opera¬ 
tion dont la mdcanisation se trouvait en pleine 
expansion dans les exploitations agricoles pay- 
sannes. 

Par ailleurs, alors que 1’usage traditionnel du 
cheval et de l’Sne pour le transport (monture, 
b$t) rendait leur adaptation aux travaux agri¬ 
coles plus facile, il n’en 6tait pas autant pour 
les .XMns. 

La pgriode du Programme Agricole 
(1958.1980) 

Cette pdriode se caractdrise par un vaste pro¬ 
cessus de transfert de technologies vers le 


monde rural. Le programme agricole (P.A) a 
6t6 Fun des instruments qui ont le plus soute- 
nu et favorisg cette option marquant profon- 
dCment revolution de l’agricuiture en general 
et de la culture attelde en particulier. Son ela¬ 
boration, sa gestion et son contrdle ont entral- 
ne la mise en place de diverses structures: 

de fabrication locale des matdriels 
(SISCOMA), 

- d’approvisionnement des paysans en fac- 
teurs de production et de commercialisa¬ 
tion des arachides (ONCAD et Coopera¬ 
tives), 

de formation et vulgarisation (SATEC 
puis SODEVA, CFDT puis SODEFITEX, 
SOMIVAC, etc.). 

Quelques projets de recherche-developement 
ont ete egalement mis en oeuvre (Unites Ex¬ 
perimental du Sine Saloum, SEMA de Bou- 
lel, CGOT puis SODAICA et PRS en Casa- 
mance, etc.). L’ensemble a ete orchestre par 
un credit a court terme (1 an) sur les engrais et 
les sentences et a moyen terme (5 ans) sur le 
materiel de culture atteiee et la traction bo¬ 
vine. A certains moments des subventions ont 
ete accordees sur des chaines de materiel. 

Dans son essence, le Programme Agricole etait 
Finstrument privil6gie pour Faccroissement de 
la production arachididre et celle des cdrlales. 
Cette option s’est radicalism avec le “Pro¬ 
gramme de developpement acceiere de la pro- 
ductivite d’arachide et de mil dans le bassin 


Tableau I. Nombre de paires de boeufs places 


Annfe 

Casa nuance 

Dlourbel 

Fleuve 

S4n4gal Oriental 

Sine Saloum 

Thiis 

Total 

1965 

100 

300 

42 



133 

575 

1966 

355 

184 

2 

57 

192 

172 

962 

1967 

370 

108 


15 

100 

77 

670 

1968 

940 

96 


20 

76 

37 

1169 

1969 

353 

116 


62 

89 

28 

648 

1970 

447 

64 


157 

63 


731 

Total 

2565 

S60 

44 

291 

520 

447 

4735 
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Figure 2. Jougs de nuque (type Bambey et type Boulel) 




arachidier" confil & la SATEC entre 1964 et 
1968. 

Ce. programme concemait les actuelles regions 
Diourbel, Fatick, Kaolack, Louga et Thils, 
c’est-<t-dire la zone qui fournissait 80% de la 
production arachidilre & cette Ipoque, d’oO le 


terme bassin arachidier pour disigner cet en¬ 
semble. Le but visl Itait d’attlnuer le choc 
Iconomique resultant de la suppression des ta- 
rifs prlflrcntiels du marchl frangais de l’ara- 
chide & partir de la rlcolte de 1967 (Accord de 
Yaoundl). 


Tableau 2. Situation du cheptel de trait 6 I’arrlt du Programme Agricole 


Anlmaux Casamance 

Diourfccl 

ThUs 

Louga 

Sine auloum 

S£n£gal Or. 

Total 

Bovins (paircs) 

7032 

3446 

2181 

1068 

26610 

4472* 

44 809 

%UT Total 

43 

7 

4 

1 

13 



Chevaux 

1500 

30000 

30 000 

50 000 

104 600 

6300 

222400 

%UT Total 

10 

57 

57 

38 

52 



Ancs 

7000 

19000 

20 000 

80 000 

72000 

8700 

206 700 

% UT Total 

45 

36 

39 

61 

35 



Bov.traitAot.Bov (%) 

3 

6 

4 

i 

11 



Ha cult./UT (ha) 

15 549 

5 

5.8 

2.5 

4.5 




•Zone Cotonmbre (Dtpartematis de Tambacounda et celui de Kidougou, hors Bandafassi). 
••Unites de Traction. 

Source des donnfrs de base: Rapports DSPA, SODEVA, SODEFITEX. 
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En 1968 lorsque le programme s’est achevd, le 
monde rural du bassin arachidier dtait assez 
profonddment sensibilisd aux techniques pro- 
posdes. Mais jusque 14, avec la vulgarisation de 
techniques ldgdres recommanddes par la re¬ 
cherche agronomique, c’est le matdriei ldger 
(houes occidentales, houes sine et semoirs su- 
per-dco) qui s’est fortement accru. La puis¬ 
sance de traction provenait encore pour 1’es- 
sentiel de l’exploitation du cheval et de l’Sne. 
La SATEC dvoque qu’4 la fin du programme 
le cheptel dquin et asin ©ristant dtait saturd en 
semoirs et houes. 


De son cdtd la recherche agricole avait travail- 
ld sur la mise au point: 

de chatnes de matdriels polyvalents adap- 
tds 4 la traction bovine (houe sine grdco, 
ariane, arara et polyculteur). Ces re- 
cherches ont dtd mendes en dtroite colla¬ 
boration avec des constructeurs locaux 
(SISCOMA) et dtrangers '(ARARA, 
NOLLE, ULYSSEFABRE, etc.); 

- de techniques d’exploitation du cheptel 
bovin national par la traction (types d'ani- 
maux, capacitds de travail, conditions 


Tableau 3. Mises en place annuelles de matdriels 


Annfes 

Semoirs 

Houes 

CharTttles 

Souleveuses 

Charrues 

Botteurs 

UCA 

Avant 58 

39800 

3150 

4600 


1100 



1958 

1294 

748 

3100 

120 

500 


230 

1959 

2000 

2000 

200 


500 


170 

1960 

3333 

4118 

200 


794 


100 

1961 

4589 

1061 

992 

300 

200 


83 

1962 

12001 

6827 

2266 

1200 

578 


3151 

1963 

24906 

12335 

1542 

1600 

1487 


2026 

1964 

19629 

7414 

2523 

892 

746 


1311 

1965 

16650 

9000 

3515 

1792 

1729 


291 

1966 

14127 

21500 

6997 

1336 

1006 


104 

1967 

17215 

28121 

8582 

9421 

985 


72 

1968 

12975 

19292 

7433 

4465 

2216 

22 

159 

1969 

7670 

16706 

5828 

2065 

1995 

139 

116 

1970 

2836 

6311 

3674 

2797 

1704 

247 

24 

1971 

9086 

16469 

6971 

1849 

2977 

157 

61 

1972 

12484 

26327 

10147 

6677 

4084 

162 

180 

1973 

11461 

22902 

8566 

4912 

3271 

570 

262 

1974 

16478 

26140 

4129 

4750 

12178 

1514 

15 

1975 

17490 

31922 

4302 

6220 

5063 

765 

203 

1976 

23913 

33397 

16817 

14433 

6693 

1556 

92 

1977 

20882 

24746 

13693 

12202 

5232 

1861 

221 

1978 

16166 

17642 

18693 

8673 

6284 

1522 

550 

1979 

5252 

4606 

8489 

2556 

3131 

400 

50 

1980-85 




- 




Total 

1958-85 

272077 

339764 

138659 

88460 

63353 

9115 

9587 

Total 

Glnlral 

311877 

342914 

143259 

88460 

64453 

9115 

9587 


2 piriodes de distribution des Urtitis de Culture Audit (UCA): 

avant 1958: chatnes de matirieh (houes + semoirs + souleveuses) 
aprts 1958: matiriel de traction bovine lourde (ananas, potyculteurs). 

Source: Rapports annuels des services de {Agriculture, Archives de I’ONCAD 
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d’alimentation, amelioration gdndtique en 
vue de la resistance k la trypanosomiasc et 
d’accroissement du gabarit); 

- de jougs adaptds aux conditions de culture 
du pays (Fig. 2, type Bambey et Boulel). 

Ainsi il apparaissait possible et indispensable 
de ddvelopper la traction bovine. Le “Projet de 
ddveloppement de la traction bovine au 
Senegal” vit done le jour en 1971 avec une du- 
r6e de cinq ans. Son objectif etait d’inserer la 
traction bovine dans l’exploitation paysanne 
prdparant par cette voie 1’integration agricul- 
ture-eievage. 

Au debut de ce projet, la situation de la trac¬ 
tion bovine dans les regions concernees est 
presentee au Tableau 1. 

Sachant qu’4 cette dpoque le placement des 
animaux par le biais du Programme Agricole 
etait la seule source significative de bovins de 
trait, il apparalt que l’utilisation de cette forme 
de traction etait marginale pour l’ensemble des 
six regions. La Casamance se distinguait d^jA 
avec plus de la moitie des paires placees, ce qui 
s’explique par la non adaptation des chevaux 
dans cette region et la nature des terres. 

Le rdsultat de toute cette politique est que 
plus de 80% des mises en place de materiels 
ont ete effectudes pendant le programme agri¬ 
cole et principalement dans le bassin arachi- 
dier (90% des mises en place du pays sauf pour 
les charrues et les butteurs). 

La traction bovine a 6t6 introduite dans de 
nombreuses exploitations sans aucune concur¬ 
rence avec la traction legdre, equine en parti¬ 
cular. La mdcanisation de la quasi-totalite des 
operations culturales etait rdalisee dans cer- 
taines zones (bassin arachidier) corrdlative- 
ment & l’accroissement et k la diversification 
des materiels et des unites de traction. L’im- 
portance du cheptel de trait dans les princi- 
pales regions d’extension de la culture attelde 
pendant le programme agricole est presentee 
au Tableau 2. 


L’aprfes Programme Agricole 
(1980 il nos jours) 

La suspension du programme agricole a 6x6 
provoqude par l'endettement cumuie des co¬ 
operatives (31 milliards de F. CFA en 1981). 
De mauvaises rdcoltes d’arachide dues k la se- 
cheresse et le blocage des prix ont 6t6 les prin- 
cipales causes de l’incapadte des paysans de 
rembourser leurs dettes. 

L’arrdt du credit a entraine l'arret des distribu¬ 
tions de materiels agricoles et la chute de la 
consommation d’engrais mineral. Les struc¬ 
tures fortement ddpendantes du programme 
agricole dont on a parie preeddemment ne lui 
ont pas surv6cu: la SISCOMA depose son bi- 
lan fin 1980 et l’ONCAD est dissoute la mdme 
annee. 

Pendant cette periode, seuls des projets ponc- 
tuels comme le PIDAC, en Basse Casamance, 
la SODEFITEX. au Senegal Oriental et en 
Haute Casamance, ont pu distribuer des mate¬ 
riels de culture attelde et en nombre limite 
(quelques milliers d’exemplaires sur 5 ans). 

Aujourd’hui, en depit de la mise en place de 
nouvelles structures (la SISMAR creee en 
1982 en remplacement de la SISCOMA, la 
SONAR creee en 1980 en remplacement de 
rONCAD et dissoute en 1984) et la prise en 
charge de la commercialisation de l’arachide 
par les huiliers on peut considdrer que la situa¬ 
tion des mises en place est identique k 1980. 

Pour les aniinaux de trait, les dquins et les 
asins semblent s’dtre stabilises autour de 
200 000 pour chaque espdee (DSPA, 1982). 
Concernant les bovins de trait, les aspects 61e- 
vage pour les femelles et embouche pour les 
males leur conf£rent un interdt particulier et 
justifient leur evolution au cours de cette der- 
nidre periode dans certaines zones. On estime 
leur effectif k quelque 70 000 paires essentiel- 
lement localisdes au Sud du bassin arachidier 
en Casamance et au Senegal Oriental. 
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Repartition des materiels et des 
moyens de traction 

Estimation du pare de matdriels et de 
la traction utilises 

Des statistiques rdgionales prdcises n’existant 
pas dans ce domaine, nous avons done proeddd 
4 un certain nombre d’estimations 4 partir des 
chiffres rdgionaux de mises en place et des 
donndes ponctuelles fournies par les socidtds 
de ddveloppement et les services agricoles. 

Sur les chiffres de mises en place (Tableau 3), 
nous appliquons la formule suivante 4 chaque 
catdgorie de materiels: 

PS(N) = PC(N) - PC(N • 15) 
ou: 

PS (N) reprisente le pare en service I’annte N, 
et PC (N) et PC (N - IS), les placements cumu¬ 
lus des annies N et N- 75. 

Nous considdrons un Age moyen de rdforme de 
15 ans qui intdgre les donndes enregistrdes par 
la SODGVA (10 ans pour les houes et 17 ans 
pour les semoirs). 

En 1983, cette formule nous donne 145 000 
semoirs, 230000 houes. 100000 charrettes, 
70 000 souleveuses, 52 000 charrues et 8 200 
butteurs. Ceci reprdsente entre 45 et 75% des 
mises en place suivant les catdgories de matd- 
riels. Cette mdme formule nous montre que le 
maximum d’utilisation aurait dtd atteint en 
1979 avec 230000 semoirs, 310000 houes, 
130 000 charrettes, 85 000 souleveuses, 58 000 
charrues et 9 000 butteurs. 

En pratique, il semble que.la chute dans 1 utili¬ 
sation des matdriels ne soit pas aussi impor- 
tante; en effet, les paysans ont tout mis en oeu¬ 
vre pour maintenir, avec 1’aide des artisans lo- 
caux, leurs matdriels agricoles en dtat de fonc- 
tionnement. Ainsi, les rdsultats enregistrds 
dans le cadre d’une dtude portant sur rUnitd 
Expdrimentale de Thyssd Kaymor montrent 
que le niveau d’utilisation du pare de matdriel 


de culture attelde s’est stabilise depuis 1979- 
1980, mais avec des difiicultds croissantes de 
maintenance (Havard, 1985b) 

Les donndes disponibles pour les animaux de 
trait sent 4 la fois trds incompldtes et peu prd- 
cises. En fonction du taux d’utilisation du ma¬ 
tdriel agricole et de quelques donndes des so¬ 
cidtds de ddveloppement (SODEVA et 
SODEF1TEX), la composition du cheptel de 
trait pourrait dtre la suivante: 200 000 dquins, 
200 000 asins et 60 4 70 000 paires de bovins. 

Caractdristiques des zones de culture 
attelde 

Nous avons reprdsentd schdmatiquement 8 
grandes zones d’utilisation de la culture attelde 
(voir Carte). La distinction entre ces zones est 
lide aux matdriels et aux modes de traction do¬ 
minants, ce qui n’exclue absolument pas la 
prdsence d’autres matdriels et modes de trac¬ 
tion, mais 4 un dchelon moindre. Les char¬ 
rettes, trds utilisdes dans toutes les zones et 
mdme dans les villes, ne sont pas considdrdes 
comme un critdre de zonage. Cette rdpartition, 
qui n’est pas figde, pourra dtre revue et ddtail- 
Ide si le besoin s’en fait sentir. 

La zone 1 

11 n*y a pratiquement pas de cultures pluviales. 
Elle comprend le bassin du Fleuve Sdndgal jus- 
qu’4 Bakel environ, et la rdgion de Dakar oh la 
traction animate (dquine et asine) est utilisde 
pour le transport (charrettes), et le Fsrlo 
(zone sylvo-pastorale) oh le transport est ef- 
fectud 4 dos d’animaux (4nes) et rarement avec 
des charrettes. 

Les zones 2, 3 et 4 

Elies correspondent au bassin arachidier oh la 
densitd de matdriels de culture attelde et d’ani¬ 
maux de trait est supdrieure au reste du pays. 
La zone 2 correspond approximativement aux 
rdgions de Louga, Thids et Diourbel, oh le tra¬ 
vail du sol est inexistant. On y rencontre les se¬ 
moirs, les houes (occidentales surtout, mais 
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Carte 1. Les difl&rentes zones de culture attetee en fonction des types de traction et des matlriels 
agricoles les plus utilises 



1 |-1 transport - fequins et asins 

2 supereco-houe occidentale-souleveuse arara - fequins et asins 

3 tv#;.*:! super ko-houes occidentales et sine-souleveuses arara et firdou -equins 

4 kXN super fco-houe sine-souleveuse firdou - equins et bovins 

5 t - ~j super ko-houe sine-butteur arara - fcquins et bovins 

6 charrue ucf-butteurs arara etqambien - bovins 

7 1 1 11 nil charrue ucf-houe sine et chaine arara - bovins 

8 1 1 pas d utilisation de la traction animale 

REMARQUE , la charrette non spkifique a une zone fait partie des 
materiels les plus utilises 
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aussi des houes sine) et les souleveuses sur bfiti 
arara. Les tractions dominantes sont les che- 
vaux et les fines: en 1982, sur Diourbel, la SO- 
DEVA annonce 75% de chevaux, 23% d’fines 
et 2% de paires de bovins. La zone 3 est une 
zone transitoire entre la 2 et la 4. Elle s’dtend 
de Fatick & Koungheul, de part et d’autre de 
Kaolack sur une bande de 60 km de large envi¬ 
ron. On y rencontre beaucoup de semoirs et de 
houes (occidentales et sine & dgalitd); les sou¬ 
leveuses se rdpartissent entre les firdou et les 
arara. Les dquins sont ldg&rement plus nom- 
breux que dans la zone 2, et les asins dimi- 
nuent au profit des bovins. La zone 4, corre¬ 
spond au Sud Sine Saloum; elle est surtout ca- 
ractdrisde par un fort ddveloppement de la 
traction bovine (paire de boeufs et de vaches), 
mais le nombre de paires est encore infdrieur 
au nombre de chevaux. On y rencontre beau- 
coup de semoirs, de houes sine, de souleveuses 
firdou et quelques souleveuses artisanales. Le 
travail du sol, avant semis, demeure trds limitd 
(grattage en sec et en humide); le labour, mal- 
grd l’existence de charrues, est presque inexi- 
stant. La forte densitd d’ariana enregistrde sur 
les Unitds Expdrimentale est une exception. 

Les zones Set 7 

On peut les assimiler au Sdndgal Oriental et fi 
la Haute Casamance, c’est-fi-dire & la zone 
d’emprise de la SODEFITEX. La density en 
matdriels est trds infdrieure & celle des zones 2, 
3 et 4. La distinction entre la zone 5 et la zone 
7 provient des techniques culturales et des 
modes de traction diffdrents (la zone 7, pour 
des raisons sanitaires, est pratiquement rdser- 
vde aux bovins). Ainsi, en zone 5, le travail du 
sol est limitd; le materiel rencontre dans cette 
zone comprend des semoirs super-dco (les ten- 
tatives d’introduction du semoir fi coton “Tam- 
ba” ont echoue car la SODEFITEX trouve 
que les densites semdes sont trop faibles), des 
arara (canadiens et butteurs) car le butteur 
arara etait le materiel vulgarise par la CFDT 
dans les anndes 60-70, et maintenant des houes 
sine, sur lesquelles on peut aussi monter un 
corps butteur. Les tractions equines et asines 


dominent largement la traction bovine. La 
Zone 7, plus humide, est dquipee en UCF pour 
les labours de debut de cycle destines & enfouir 
l’herbe, en butteurs arara, et maintenant en 
houes sine; les semoirs existent aussi, inais en 
nombre reduit. Les bovins sont largement do¬ 
minants, mais la sechcresse a amend quelques 
equins et asins pour le transport 

La zone 6 

Elle s’etend sur la Basse et la Moyenne Casa¬ 
mance. Pour des raisons sanitaires, la traction 
bovine est largement dominante, mais avec la 
sdcheresse les chevaux et surtout les fines ap- 
paraisscnt au Nord de cette zone. On y prati¬ 
que le travail du sol avant semis (labour d’en- 
fouissement d’herbes) fi plat ou en billons, 
mais la culture sur billons condamne Fernploi 
d’un super-dco. Les matdriels diffuses sont la 
charrue UCF, les butteurs arara et Gambien, 
ce dernier dtant surtout rdpandue prds de la 
frontidre (Fall, 1985). Le semoir super-dco 
existe surtout au Nord, et il est quelquefois 
utilisd pour semer le riz. La traction bovine est 
tr&s peu utilisde dans la riziculture de bas- 
fond. 

La zone 8 

Elle correspond pratiquement au ddpartement 
de Oussouye, oh l’on fait presque exclusive- 
mcnt de la riziculture. La traction animate est 
pratiquement inexistante, mdme au transport, 
effectud fi pied ou fi bicyclette. 

Les etudes et recherches a 
mettre en place 

Principes gdndraux 

II ressort des analyses mendes aux deux para- 
graphes prdcddents les conclusions suivantes: 

- un effort considdrable de promotion a dtd 
mend sur ia culture attelde pour satisfaire, 
dans un premier temps, 1’objectif d’ac- 
croissemcnt de la production arachididre. 
Pour ce faire, la mise en place du Pro- 


Animal Power in Farming Systems 


249 



Michel Havard et Mama Faye 


gramme Agricole s’est traduitc par une 
large diffusion de materiels et tm ddvelop- 
pement de la traction animate en generate, 
bovine, en particulier; 

dans l’ensemble, la traction animate s’est 
considdrablement insdrde en milieu rural 
avec d’importants effectifs d’animaux; 

- la situation actuelle de blocage (S ans) en- 
traine une degradation du pare materiel, 
peu sensible aujourd’hui car les artisans 
arrivent, tant bien que mal, k mainienir ce 
pare en service; mais avec les moyens dont 
ils disposent aujourd’hui, ils ne pourront 
pas le faire encore trds longtemps. On voit 
done qu’en mattere d’equipement agricole, 
le Senegal est confronte k d’enormes pro- 
btemes de logistiques (maintenance, ap- 
provisionnement, etc...) dont les solutions 
se traduiront par des coflts trds impor- 
tants; 

les caracteristiques de la culture attetee ne 
sont pas identiques dans toutes les regions 
du pays. Dans [’ensemble, on constate un 
tr6s net engouement pour les materiels 16- 
gers (houes sine) et la traction equine, 
malgre les efforts considerables effectu6s 
par la recherche et le developpement pour 
faire passer la traction bovine. 

Ces conclusions nous antenent & forniuler 
quelques id6es et recommandations sur les 
etudes et recherches k mettre en oeuvre en 
mattere de culture atteiee. 

Les dtudes 

Mener des etudes en vue d’acquerir des 
connaissances precises sur le pare materiels et 
sur le cheptel, semblent constituer les actions 
les plus urgentes k conduire. Les r6sultats ob- 
tenus contribueront, dans le cadre des analyses 
systdmatiques, it la revision et k la precision du 
zonage etabli, au recensement des contraintes 
et des opportunites speciffques k chaque zone 
en mattere de culture atteiee. II sera ainsi plus 
facile d'orienter efficacement le credit agricole 


dont les interventions seront ddsormais rSgio- 
nalisdes. 

II est, en plus, indispensable de travailler pa- 
ralieiement sur l’ameiioration des circuits de 
distribution de materiels et de pieces et sur l’a- 
nalyse du rdseau de maintenance existant en 
vue de son adaptation au volume et aux 
caracteristiques du pare en service. 


Les recherches sur la traction 

L’alimentation correcte du cheptel de trait a 
depuis longtemps ete et reste encore un des 
principaux facteurs ,: .mitant l’exploitation opti- 
male de la traction animate (Tourte, 1961). 

Les modes de gestion des sous-produits de 
rdcolte d’une part, celles des animaux de trait, 
d’autre part, ne permettent pas, dans la plu- 
part des cas, d’assurer la couverture des be- 
soins alimentaires de ces animaux, notamment 
au moment de la mise en place des cultures. 
En effet, seule une partie des rdsidys de 
rdcolte de l’exploitation revient au cheptel de 
trait pour deux raisons essentielles: 

le ramassage des sous produits est encore 
partiel; dans la grande majority des cas, il 
se limite aux fanes de ldgumineuses, ara- 
chide notamment; 

- pour cette mfime fane d’arachide, seules 
les productions du gestionnaire des ani¬ 
maux de trait peuvent fitre systdmatique- 
ment destinies k leur alimentation si elles 
ne sont pas vendues. 

Les recommandations de la recherche et du 
developpement pour la constitution de stocks 
fourragers incluant du foin de brousse sont en 
general peu suivies. En outre, la tendance 
d’aujoura’hui consistant, conformement k la 
volonte de rdaliser l’auto-suffisance alimen- 
taire, k rdduire les superficies arachidteres en- 
trainera une baisse des disponibilites de fSnes 
qui seront de plus en plus demanddes par les 
dlevages peri-urbains et urbains en aug¬ 
mentation. 
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11 s’avtoe ainsi indispensable de mettre au 
point des systtones fourragers et de gestion des 
ressources fourragtoes qui puissent rdsoudre le 
probi&me posd tout en restant applicables par 
les agro-pasteurs. 

Sur les animaux, un travail important mtoite 
d’etre effectud sur la traction dquine dont la 
diffusion en justifie rinttoto. La connaissance 
des capautds productives (reproduction, crois- 
sancc, etc.) et des particulantds alimentaires et 
nutritionnelles de nos chevaux est un prdalable 
qu’on ne peut pas continuer £ ignorer. 

Dans l’ensemble, l’aspect alimentation-nutri¬ 
tion de nos animaux de travail reste un pro- 
bldme essentiel dont les consequences sur leur 
productivitd ne sont pas cerndes. Beaucoup de 
paysans voient leurs chevaux mourir de sous- 
alimentation et d'dpuisement & la fin de la sai- 
son sdche ou au cours des premiers travaux 
d’hivernage (semis). Les rdpercussions sur les 
chantiers de travail ne sont pas ndgligeables. 

La recherche d’harnachements permettant ue 
mieux utiliser la puissance des animaux est & 
en treprendre. 

Sur le plan sanitaire, l’absence d’une assistance 
it la dimension des besoins reldve davantage du 
ddveloppement que de la recherche. En effet le 
taux de mise en place d’agents de santd et leurs 
moyens de travail ne permettent pas de rdpon- 
dre d la demande de service des ddtenteurs d’a- 
nimaux. L’orientation des services vdtdrinaires 
traditionnels vers une prophylaxie collective 
(vaccinations de masse localisdes dans le 
temps) doit 6tre revue et dlargie vers des inter¬ 
ventions plus individualists en rapport avec 
le caracttoe actuel de la demande des toeveurs 
en services et medicaments. 

Les recherches sur le materiel 

A partir de cc premier zonage, nous voyons 
trds aisdment que ce volet doit tore traitd r 6- 
gionalement. Ainsi, les recherches conduites 
jusqu’A maintenant visaient le bassin arachi- 
dijr; d’ailleurs, nous nous rendons aisdment 


compte que les rdsultats sont tr£s concluants. 
Par contre les tentatives de diffusion de ces 
matdriels dans d’autres regions ne semblent 
pas entierement satisfaisantes. 

La majeure partie des travaux sont a mener en 
Casamance et sur la zone SODEFITEX (zones 
6,7,8). II s’agit de tester des mat6riels pour less 
techniques culturales sur billons, pour les la¬ 
bours a plat d’enfouissement d’herbes en debut 
de cycle, le travail du sol et le semis en rizidres. 
Sur le bassin arachidier (zones 2,3,4), les pro- 
biemes de recoil et de post-recolte semblent 
prioritaires, mais pas forcement avec des solu¬ 
tions en culture atteiee. Sur le Fleuve (zone 1), 
la culture atteiee a tr&s peu de chance de s’im- 
planter, en dehors de la zone Matam-Bakel, si 
on exclue le transport. 
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Abstract 

Animal traction remains unequally developed in 
the different production zones of Lower Casa¬ 
mance. Its use rarefy goes beyond land prepara¬ 
tion. Farmers’ reasons for using animal traction 
are mainly reduction of drudgery, better timeli¬ 
ness and extension of upland cultivation. 

With decreases in annual rainfall and shortening 
of the rainy season in the region, animal traction 
may allow the timeliness required to secure pro¬ 
duction in the time available. However the im¬ 
pact of animal traction on labour productivity 
remains low, and this is associated with low use 
of existing equipment and only partial adoption 
of the technological options available. 

From cash flow and cost-benefit analyses 
necessary conditions have been identified to en¬ 
sure better utilization of the technology and 
make investments in this area profitable. 

Introduction 

The promotion of animal traction in Lower 
Casamance is part of an agricultural develop¬ 
ment strategy designed to intensify production 
and increase farmers' standard of living in the 
region. To implement this policy, the Pro¬ 
gramme Agricole (P.A.) and the Special Credit 
Program of PIDAC (The Casamance Inte¬ 
grated Agricultural Development Project) 
were established in the 1970’s and in 1981 re¬ 
spectively, to facilitate the acquisition of farm 
equipment through credit. 


This paper analyses the role played by animal 
traction in Lower Casamance. It draws heavily 
on several studies conducted by the Djibelor 
Farming Systems Research team (Fall, 1985; 
Sonko, 1985; Ndiame, 1986). The first section 
describes Lower Casamance and the role of 
animal traction in farmers’ strategies. The sec¬ 
ond section analyses the socio-economic ef¬ 
fects of this technology in the region. The final 
section contains the conclusions and offers 
some recommendations for improving the effi¬ 
ciency of animal traction in the region. 

Role of animal traction in 
farmers’ strategies 

Lower Casamance is located in the southwest¬ 
ern part of Senegal and corresponds to the ad¬ 
ministrative region of Ziguinchor. The region 
is very heterogeneous in terms of ethnic group, 
climatic conditions and soils. Several different 
types of production systems, characterized by 
differences in the division of labour and the or¬ 
ganization of production, are found 
throughout the region. 

The Djibelor Farming Systems Research 
(FSR) team began its programme in 1982. In 
order to identify technologies adapted to far¬ 
mers’ conditions and the needs of farmers in 
the region, the FSR team divided the area into 
five different zones (recommendation do¬ 
mains) with respect to three agro-socio-econ- 
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Map 1. Lower Casamance and its agricultural areas (Source: Equipe SPTde Djibilor, 1985) 

Key to Zones 


1. Diola social organization; farming systems based on 
transplanted swamp rice; no animal traction. 

2. Diola social organization; farming systems based on 
transplanted swamp rice and direct seeding of other 
cereals; no animal traction. 

3. Mainly Mandingo social organization; farming sys¬ 
tems based on direct seeding of cereals; little animal 
traction. 

4. Mandingo social organization; fanning systems based 
on direct seeding of cereals; significant use of animal 
traction. 


S. Mainly Diola social organization; farming systems 
based on transplanted swamp rice and direct seeding 
of other cereals; intermediate level of animal traction. 
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Animal fraction In Lower Casamance 


omic criteria: the irrigated/rainfed crop ratio, 
the sexual division of labour and the import¬ 
ance of animal traction (see Map 1). Animal 
traction is used mainly- in the Sindian-Kalou- 
nayes (4tti) and the Diouloulou (5th) zones. 
Upland crops dominate the area cultivated in 
both zones, and each differs notably with re¬ 
spect to the division of labour and the organiz¬ 
ation of farm production. A Mandingo-type of 
organization prevails in the 4th zone while the 
5th zone is characterized by a Diola system 
(Equipe Systfcmes, 1983,1984). In the Mandin- 
go systems, men work in uplands while women 
work the lowlands. Such a spatial division of 
labour implies a specialization of women in 
rice production while men specialize in the 
production of peanuts, millet and maize. In 
this system oxen cultivation is almost exclu¬ 
sively limited to uplands. In the Diola system 
on the other hand, men and women work 
together on both rainfed and irrigated crops 
with a complementary distribution of tasks: 
men plow the la..d, and women seed and trans¬ 
plant rice. Animal traction is widely used but is 
limited largely to land preparation. 


Animal traction users 

Recent surveys on a sample of 48 in the 
4th and 5th zones reveal that the heads of 
residential units or chiefs of autonomous pro¬ 
duction units are the majority (79%) of animal 
owners in Lower Casamance. The users’ status 
has important implications for the organiza¬ 
tion of production in the two systems. Among 
the Mandingoes, a residential unit coincides 
with a decision making unit concerning pro¬ 
duction activities and, specifically, the manage¬ 
ment of fa:m equipment. The family elder cen¬ 
tralizes 2 nd manages family resources. Among 
the Diola, on the other hand, members of an 
extended-family group may live in the same 
residential area, but each nuclear family con¬ 
stitutes* an autonomous production unit 
(Diouf, 1984). The average age of animal trac¬ 
tion users is 53 years; the youngest is 24 and 
the oldest is 75. Experience with oxen cultiva¬ 


tion varies widely from 0 to 25 years but aver¬ 
ages 8 years (Ndiamd, 1986). 

Reasons for animal traction use 

A majority of farmers (79%) use animal trac¬ 
tion for plowing because it is easier and faster 
than land preparation with hand tools. Only a 
minority of the farmers mention the oppor¬ 
tunity to increase the area cultivated as the 
main reason for using animal traction. Ease 
and timeliness also motivated 42% of the far¬ 
mers to use oxen-drawn seeders; (a similar per¬ 
centage did not use seeders). Furthermore a 
high percentage (59%) of the farmers do not 
use weeding equipment, even though its use 
offers benefits. Finally, 59% of the farmers use 
carts for transporting equipment supplies and 
harvested crops (Ndiamd, 1986). 

In summary, timeliness in production acti¬ 
vities, and an effort to ease the workload con¬ 
stitute the most frequent reasons for the ac¬ 
quisition of animal traction equipment in 
Lower Casamance. Given the declining rainfall 
and the shorter rainy seasons in the region, a 
farmer’s success for a cropping season depends 
on the speed of cultivation (plowing and seed¬ 
ing). In addition, previous studies undertaken 
on a larger sample have shown that Lower 
Casamance farmers increasingly seek to extend 
the area under upland cultivation and to shift 
from transplanting to direct seeding in low¬ 
lands (Posner et aL> 1985). Farm equipment 
plays a crucial role in these production 
strategies. 


Farm equipment 

The farm equipment used in the Lower Casa¬ 
mance consists principally of tools for land 
preparation (55%). These tools include: 

Mouldboard Plows: the UCF or Arara types 
built by SISCOMA/SISMAR in Senegal 
comprise 28% of the equipment and are 
generally found in the 4th zone. 
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Ridgers: include the SISCOMA/SISMAR type 
plus the Emcot type from The Gambia. 
They comprise 27% of Lower Casamance 
form equipment and are found principally in 
the 5th zone. 

One-Row Seeders: represent 10% of the re¬ 
gion’s farm equipment. The SISCOMA- 
SISMAR seeders were widely distributed 
through diffetent credit programmes. The 
use of ridges, which is frequent in the re¬ 
gion, limits the more widespread use of 
seeders. 

Weeding Equipment: especially the SISMAR- 
made Sine cultivator, is also limited by the 
use of ridges. 

Transport Equipment: represents 34% of the 
total equipment used and is the most fre¬ 
quently used after mouldboard plows and 
ridgers. 

The credit programmes (P.A. and PIDAC) 
have been the major sources for form equip¬ 
ment acquisition in the region. Purchases of 
used equipment and inheritance are the other 
principal sources of acquisition. Because of the 
heavy use of equipment and frequent renting, 
50% of the equipment has been found to be in 
very poor condition. Many implements are 
used to the point where they are beyond repair 
and local blacksmiths generally lack the appro¬ 
priate training and tools to provide proper re¬ 
pair services. Nevertheless farm equipment is 
being used and the most utilized equipment 
(UCF mouldboard plows and Gambian rid¬ 
gers) has a life expectancy ranging from 8 to 10 
years (Fall, 1985). 

Draft animals 

Draft animals used in the Lower Casamance 
include trypanotolerant N’Dama cattle (87% 
of total livestock), donkeys (10%) and horses 
(3%). There are several modes of acquisition: 
purchases from otner formers; removal from 
extensive herds; exchanges against small rumi¬ 
nants; and gifts. Purchases are most common 


(49% of regional livestock), whereas only 29% 
of the draft animals come from the formers’ 
own herd. Most purchases arc from other for¬ 
mers (73% of the animals purchased) while 
17% are purchased from traders. 

The average starting age for a draft animal is 3 
years 9 months (with the youngest recorded at 
2 years and the oldest at 6 years). Donkeys and 
horses, however, are used for transport when 
they are 2 years old. Training takes place one 
month before the cropping season (June), if 


Table 1: 

Reasons for removing animals from service 


Reason (ranked) 

Number 

% 

Sales 

93 

46.5 

Death 

52 

26.0 

Trade 

14 

7.0 

Slaughter 

13 

6.5 

Theft 

8 

4.0 

Rented out 

7 

3.5 

Out for training 

4 

2.0 

Return to herd 

4 

2.0 

Marital gift 

2 

1.0 

Unknown 

3 

1.5 

TOTAL 

200 

100.0 


Source: Sonko, 1985 


the animal has been acquired at the end of the 
dry season, or during the off-season (Decem¬ 
ber, January) if the animal was obtained at the 
end of the rainy season. About 70% of draft 
animals surveyed in 1984 were found to have 
been working for more than 6 years (Sonko, 
1985). The reasons for removing animals from 
service are diverse. Table 1 presents a relative 
ranking of reasons. 

The management and use of farm 
implements and draft animals 

Farm implements and draft animals are ac¬ 
quired by the head of the form unit who deals 
directly with the representatives of the various 
credit programmes. The management of the 
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implements is controlled by the head of the 
production unit, but involves several other 
family members. 

A guide, generally a 10- to 14-year-old child, is . 
in charge of livestock feeding. A work leader 
deals with equipment maintenance and or¬ 
ganizes the use of teams on different fields. 
This individual also organizes the work sche¬ 
dule according to labour and seed availability, 
rainfall pattern, etc. (Sonko, 1985; Fall, 1985). 

Plowing and ridging with oxen, scarifying with 
donkeys and horses, seeding and to some ex¬ 
tent weeding are the main tasks undertaken by 
animals in the Lower Casamance. The use of 
different animals for different tasks varies by 
the size and composition of a farm herd and 
the work to be done. 

As Table 2 shows, in the case of a typical farm 
unit in the studied area, oxen are used mainly 
for land preparation and seeding (74% of oxen 
working time;. The relative importance of 
work done under rental agreements and/or for 
exchange labour should also be noted. Don¬ 
keys are not in heavy demand during the crop¬ 
ping season and their role in transporting sup¬ 
plies, farm implements and drinking water to 
the field is relatively limited. 

In summary, the use of animal traction in the 
Lower Casamance remains limited to land 
preparation and seeding. Such limited use of 
draft animals is due in part to the lack of 
equipment on farms in the region. In addition, 
previous studies have shown that an animal’s 
experience plays an important role in its use. 
For horses and donkeys transport is their main 


activity until they acquire three years of experi¬ 
ence; afterwards, they become more involved 
in seeding and weeding. For cattle, the youn¬ 
gest are used for plowing and seeding; after 
three years, ridging becomes their major 
activity. 

Surveys conducted during the 1984 cropping 
season (Sonko, 1985) suggest that the strategy 
of farmers involves systematically using ani¬ 
mals in maize and millet plots. Ridging and 
manual seeding are common and animals are 
paired according to their experience. In peanut 
fields, however, animals with unequal experi¬ 
ence are harnessed for plowing and seeding. 

In summary, the use of anima! traction in the 
Lower Casamance varies widely by zone. The 
strategy for using animals is linked to everal 
factors including the cropping pattern, the 
type and size of draft animals available, equip¬ 
ment availability and experience with animal 
traction. In comparison to their potential, the 
use of draft animals is limited. The optimum 
use of animal is associated with several factors 
not the least of which is the type of equipment 
available to farmers. 

Socio-economic aspects of 
animal traction 

Changes induced by animal traction 

This analysis is based on several hypotheses 
about the potential positive effects of animal 
traction: increases in area cultivated, higher 
yields, savings in time. The analysis, however, 
takes into account the need to assure the tech- 


Table 2: Animal use (Working hours from June 3 to August 21,1984) 


Animal 

No. of days 

Total hours 

Ridging 

Plowing 

Seeding 

Weeding 

Transport 

Renting 




<%) 

<%) 

(%) 

(%) 

(%) 

(%) 

Cattle 

32 

154 

32 

21 

21 



26 

Horses & Donkeys 

22 

62 



64 

23 

13 



Source: Sonko, 1985 
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nical coherence of the package, for example 
the use of complementary inputs and appro¬ 
priate cultivation techniques. The farmers’ 
specific contingencies and problems related to 
the production environment are also ac¬ 
counted for as background in the analysis. The 
results discussed here were obtained from sur¬ 
veys conducted in the region and specifically 
from a comparative analysis of two types of 
farms, those with and those without animal 
traction. 

A survey was conducted by the author on a 
sample of 48 farm households in the Ziguin- 
chor Region. This revealed that the majority of 
farmers in the sample have started using fer¬ 
tilizers, improved seeds and insecticides when 
they adopted animal traction. Moreover, the 
use cf manure, plowing and seeding in line be¬ 
came more frequent. The majority of farmers 
also said they increased the area of upland 
crops under cultivation: 90% of the sample on 
peanuts, 65% on millet and maize. Further¬ 


more 59% and 52% of the farmers feel that 
their peanut and maize yields have increased 
because of the more timely techniques prac¬ 
tised with animal traction. Finally, almost all 
farmers gained time with the adoption of ani¬ 
mal traction, which has been used principally 
by most farmers to rest, to weed or to help 
women in lowlands (Ndiamd, 1986). 

Although farmers have some clear perceptions 
about the effects of animal traction on their 
production system, it is commonly difficult for 
them to perceive certain aspects, such as yield 
effects, which can be assessed more accurately 
through cross-sectional analysis. 

Results of a cross-sectional analysis 

The following information is based on an ana¬ 
lysis of data collected in 1983 by members of 
the Djibelor Production System team. Data 
collected in the Sindian-Kalounayes (4th zone) 
show a net income per person-workday of 761 


Table 3: Cash-flow analysis on two groups of farm households 

GROUP I GROUP2 

(Manual farmers) (Animal traction users) 

CFA CFA 

176457 
5 694 
9 574 
2000 
15 000 
238798 
72296 
15 129 
151 371 
0 

55 868 
93503 

a Peanut sales. 

^ Average income from renting out equipment 

C Each farm household is assumed to purchase imported rice to fill its production gap. 

^ Calculated on the basis of1000 CFA francs per capita. A 500 CFA per capita tax is paid by each household; 
the remaining 500 CFA cover clothing and purchase of medicines. 


1. Value of sales* 112 393 

2. Off farm incomes 41 596 

3. Purchase of inputs 4441 

4. A.T. expenses 0 

5. A.T. income b 0 

6. Net income (1+2-3-4+5) 149549 

7. Food purchases^ 76 555 

8. Other expenses" 7 462 

9. Cash balances (6-7-8) 65 533 

10. Loans received 0 

11. Reimbursements 0 

12 Net cash flow (9+10-11) 65 533 


Source: Computed from data collected by the Djibelor Farming Systems Research Team, 1984 
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CFA for farmers using animal traction versus 
551 CFA for those without animai traction. 
Similar results were found in the Diouloulou 
(5th zone) area: 774 CFA versus 634 CFA 
(Sail era/., 1985). 

Statistical analyses were carried out on several 
performance variables of farm households with 
different levels of animal traction adoption. 
These show that besides total cultivated area, 
peanut yields and seeding time, there was no 
significant difference between farm households 
with weeders and those limited to seeders. It is 
worth noting here that because of the addi¬ 
tional expenses which arise from the acquisi¬ 
tion and maintenance of animal traction im¬ 
plements, their use must generate additional 
revenues at least equal to the expenses in¬ 
curred. Otherwise, the adoption of animal 
traction risks impoverishing farmers or, at the 
veiy least, jeopardizing the latter’s capacity to 
repay the equipment loan. 


Cash-flow analysis 

Table 3 shows the results of the analysis of one 
gro»p of farm households with animal traction 
and another group relying on manual culti¬ 
vation. The two groups have positive cash 
balances amounting respectively to 
93 500 CFA and 65 300 CFA However, adop¬ 
ters would have serious cash flow problems be¬ 
cause of the need to purchase a pair of oxen 
during the first year of adoption. Therefore, 
unless they obtain draft animals from their 
own herd or on credit, animal traction would 
be out of their reach. 

The provision of credit, however, is justified 
only if the investment can be profitable in the 
medium term. In the Lower Casamance the 
relatively small economic contribution of oxen 
cultivation reflects the transitory situation of 
farmers who have only partially adopted the 
technical package. It is possible that larger 
benefits will flow as farmers gain more experi¬ 
ence and adopt the complete package. Budget 
analysis over several years should allow the in¬ 


tegration of the dynamic effects of animal trac¬ 
tion. 

The profitability of an investment in 
animal traction 

The analysis in this section is based on simula¬ 
tions of actual and possible farmer situations 
iti the region. An emphasis is given to ele¬ 
ments that farmers and policy-makers can con¬ 
trol so that quick and stable improvements can 
be made in the use of animal traction. A cost- 
benefit analysis was carried out using the 
method described by Gittinger (1982). The ele¬ 
ments on which the analysis is based are 
presented in Appendix 3. Table 4 summarizes 
the results of the analysis. The first scenario 
assumes a learning period of 5 years. After this 
period a 5% annual increase in area cultivated 
is assumed for peanuts. The internal rate of re¬ 
turn (IRR) is 8%, which is much smaller than 
the interest rate paid on credit, or what is con¬ 
sidered as the opportunity cost of capital. 

When some of the hypotheses are relaxed, dif¬ 
ferent scenarios or possibilities can be exam¬ 
ined. In scenario 6, (see Table 4) the IRR 
(14%) exceeds the interest rate (12%). This as¬ 
sumes that area cultivated in maize, millet and 
sorghum is increased by i0% per year, starting 
in the 6th year. In addition, a 10% increase in 
the area allocated to peanuts, and a 5% per 
year increase in peanut yields are assumed. 
The IRR increases to 18% in Scenario 7 when 
a larger rate of increase in area devoted to pea¬ 
nuts (20%) is assumed. 

Scenarios 1, 2 and 4 were estimated with a 
shorter learning period (3 years instead of 5). 
In scenario 8, IRR changes from -8% (scenario 
1) to 2%. From scenario 2 to scenario 9 the 
IRR increases by a factor of 14. Finally, the 
IRR increases by a factor of 2 from scenario 4 
to scenario 10. 

If we assume that resources are not diverted 
when farmers use animals owned by the farm 
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Table 4: Financial profitability of investment under several scenarios 


Scenario 

Year 

Crops Increases 

Yield 

Increases 

Credit 

Use of 

Value of 

Internal 




in area 

Increases 

in off-farm 

for 

farmer's 

««l«.i 

rate of 



cut iir. Med 


Income 

animal 

own draft 

resale 

return 




<*> 

<*> 

(CFA) 

purchase 

animal 

(CFA) 

<*> 

l 

6 

Peanuts 

5 

2 

0 

No 

No 

0 

8 

2 

6 

Peanuts 

10 

2 

0 

No 

No 

0 

1 

3 

6 

Peanuts 

5 

2 

0 

No 

No 

0 




Millet 

5 

0 








Maize 

. 5 

0 








Sorghum 

5 

0 





-6 

4 

6 

Peanuts 

5 

S 

0 

No 

No 

0 




Millet 

5 

5 








Maize 

5 

5 








Sorghum 

5 

5 








Rice 

0 

5 





7 

5 

6 

Peanuts 

10 

5 

0 

No 

No 

0 




Millet 

5 

15 








Maize 

5 

15 








Sorghum 

5 

15 








Rice 

0 

15 





9 

6 

6 

Peanuts 

15 

5 

0 

No 

No 

0 




Millet 

10 

10 








Maize 

10 

10 








Sorghum 

10 

10 








Rice 

0 

10 





18 

7 

6 

Peanuts 

20 

5 

0 

No 

No 

0 




Millet 

10 

10 








Maize 

10 

10 








Sorghum 

10 

10 








Rice 

0 

10 






8 

4 

Peanuts 

5 

2 

0 

No 

No 

0 

2 

9 

4 

Peanuts 

10 

2 

0 

No 

No 

0 

14 

10 * 

4 

Peanuts 

5 

5 

0 

No 

No 

0 




Millet 

5 

5 








Maize 

5 

5 








Sorghum 

5 

5 








Rice 

0 

5 





14 

11 

1 

Peanuts 

5 

2 

0 

No 

Yes 

0 


12 

1 

Peanuts 

5 

2 

0 

Yes 

No 

0 

-9 

13 

1-5 

Peanuts 

5 

2 

0 

+ 5 000 

No 

No 

80000 

2 

14 

6 

Peanuts 

5 

2 

0 

No 

No 

0 



6-10 




+ 10 000 






Source: Ndiami, 1986 


unit, the IRR is improved, in absolute value, It follows from the analysis that under the con- 

by 7% (scenarios 1 and 11). However, when ditions of scenario 1, which reflect the current 

credit is provided to buy animals the IRR falls situation, most Lower Casamance farmers 

(-9% versus -8%). Finally, if after purchasing could not realistically adopt animal traction 

animals farmers can reself them, even for less without a subsidy. Most of the farm imple- 

than the acquisition price (80000 versus ments owned in the region were distributed 

100000 CFA francs), the IRR increases in ab- through the government-run equipment pro- 

solute terms by 6% (scenarios 1 and 13). gramme (Programme Agricole) and the debts 
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incurred by farmers in this programme were 
cancelled in 1980. It is unlikely that similar de¬ 
cisions will be taken in the future. 

Moreover, even if in the next 10 years farmers 
could increase the area in peanuts by 100% 
and that of the major rainfed crops (millet, 
maize, and sorghum) by 25%, investment in 
animal traction will still be unprofitable. Only 
when increases in the area cultivated are 
matched with simultaneous increases in yields 
will the IRR exceed the interest rate. Thus, 
there is a need for a progressive intensification 
of farming systems in the Lower Casamance. 
In this respect, reducing the learning period 
with animal traction can play a major role. 
Better performances can be expected if far¬ 
mers can combine a higher degree of technical 
mastery of equipment to a more complete 
adoption of the package: improved seeds, fer¬ 
tilizer and cultivation techniques. However, 
for most fanners in Lower Casamance, the 
level of initial investment and financial risk as¬ 
sociated with these changes could jeopardize 
the adoption of the complete package. The 
achievement of rapid benefits can provide 
more incentives to make further investments. 
Appropriate institutional incentives can play a 
crucial role. 

The resale of older animals could be an inter¬ 
esting possibility since the cattle market price 
increases as the animal gains weight. This op¬ 
tion requires, however, certain cultural, techni¬ 
cal, and institutional prerequisites that do not 
exist yet in the Lower Casamance, for example 
pasture availability, and outlets for the greater 
integration of livestock in farming. Moreover, 
research should not seek simply to improve 
the available technologies, but should also 
seek their progressive extension by accounting 
for the farmers’ learning curve and their repay¬ 
ment capacity. Such an approach would in¬ 
volve an effort to coordinate the most import¬ 
ant investments with the adoption of the first 
component of the package that increase agri¬ 
cultural productivity and provide farmers with 
higher net income. 


Conclusions and perspectives 

Animal traction constitutes a means by which 
decision-makers try to encourage intensifica¬ 
tion of agricultural production. It also plays a 
major role in new strategies adopted by far¬ 
mers in the Lower Casamance in relation to 
decreases in the amount of rainfall and the 
shortening of the rainy season in the region. 

The use of animal traction has induced 
changes in farmers’ agricultural practices and 
it has positive effects on performances 
achieved by users: timeliness, reduced labour, 
and increases in area cultivated. However, the 
adoption of the technology generates, among 
other things, additional expenses that most 
Lower Casamance farmers could not meet. 
Furthermore, adoption in the region is only 
possible if animal traction induces in the me¬ 
dium run a greater intensification of agricultu¬ 
ral production, higher yields and higher net in¬ 
come for farmers. For this, there is a need for 
important logistic institutional support, for 
example for inputs, equipment maintenance 
and extension advice. 

The research programme conducted by the 
Production System Research team emphasizes 
the possibilities of intensifying production 
through animal traction. Trials are under way 
on type of equipment, land preparation, seed¬ 
ing and weeding techniques, manure and fer¬ 
tilizer applications. Research is also being car¬ 
ried out on meat and livestock marketing, and 
the role of blacksmiths in the farm implement 
maintenance. Other studies aimed at improv¬ 
ing the nutritional and health status of live¬ 
stock will be started very soon. Results from 
these studies could provide the basis for im¬ 
proving the technical and economic efficiency 
of animal traction in the region. From these 
studies, it is expected that the Production Sys¬ 
tem team will be able to make useful recom¬ 
mendations to the Lower Casamance farmers 
and to decision-makers. 
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la Basse Casamance: Aspects techniques et 
implications socio-economiques 
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Resume 

La culture attelie reste inigalement divcloppee 
dam les diffirentes situations agricoles de la 
Basse Casamance. Son utilisation, qui depasse 
rarement le stade de la preparation du sol, est 
principalement motivie par le disir des paysans 
de riduire la pinibiliti du travail, de rialiser des 
gaim de tempset/ou des extensions de superficies 
sur le plateau, 

Avec la baisse de la pluviontitrie et le raccour- 
cissement des saisons de pluie sn Basse Casa¬ 
mance, la sicurisation de la ricolte peut dipen - 
drede la rapiditi d'exicution des opiratiom cul- 
turales permise par la culture attelie. L’impact 
de la traction animale sur la productiviti du tra¬ 
vail est cependant amoindri par Vadoption par• 
tielle du paquet technologique et la sous-utilisa- 
tion des iquipements. 

L’analyse de trisorerie et celle des budgets plu- 
riannuels ont pemtis de digager les conditions 
d'une utilisation plus efficace de la technologic et 
celles d’une rentabilisation de I’investissement 
dam la culture attelie. 


les anndes 1970, du Credit Special du PIDAC 
en 1981. Ces deux structures etaient chargees 
d’assurer rdquipement du monde rural en ma¬ 
teriel agricole grfice & l’octroi de credit. 

Ce document analyse le rdle joud par la cul¬ 
ture attelde dans les systemes de production de 
la Basse Casamance. II repose essentiellement 
sur des etudes rdalisdes sur la question par des 
chercheurs de l’Equipe de Recherche sur les 
Systemes de Production et le Transfert de Te¬ 
chnologic en Milieu Rural de Djibeior (Fall, 
1984; Sonko, 1985; Ndiamd, 1986). Dans la 
premiere section nous faisons une breve pre¬ 
sentation de la Basse Casamance et analysons 
le rdle joud par la culture attelde dans les stra¬ 
tegies paysannes. Dans la deuxidme section 
nous analysons les incidences socio-economi¬ 
ques de la culture attelde dans notre zone d'd- 
tude, Finalement, la dernidre partie contient 
nos conclusions et des recommandations pour 
une amelioration de l’efficacitd de la culture 
attelde en Basse Casamance. 


Introduction 

La promotion de la culture attelde en Basse 
Casamance reldve d'une strategic par laquelle 
les responsables de l’agriculture visent a inten- 
sifier la production locale et par 1&, dlever le 
niveau de vie des paysans de la region. Cette 
politique s’est traduite par la mise ‘sur pied 
successive du Programme Agricole (P.A) dans 


Role de la culture attelie dans 
les strategies paysannes 

Situation 

La Basse Casamance est situde dans la partie 
Sud-Ouest du Sdndgal et correspond, dans le 
ddcoupage administratif actuel, & la region de 
Ziguinchor. Elle presente une grande diversitd 
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Carte 1. La Basse Casamance et ses situations agrieoies (Source: Equipe SPTde Djibelor, 1985) 



L6gende 

Zone* 

1. Organisation tociaie type Diola; riz repiqu6 domi¬ 
nant; pas de traction bovine. 

2. Organisation sociale type Diola; riz repiqul et semis 
direct des c&gales important; pas de traction bovine. 

3. Organisation sociale type Mandingue dominant; se¬ 
mis direct des oditales dominant; peu de traction bo¬ 
vine. 

4. Organisation sociale type Mandingue; semis direct 
des c^rdales dominant; bien dquip6e en traction 
bovine. 

5. Organisation sociale type Diola dominat; riz repiqu£ 
et semis direct des cft&les important; moyennement 
dqulppde en traction bovine. 
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La culture attejie an Basse Casamance, S6n6gal 


par rapport au peuplement, au climat, aux 
types de sol et au profil pluviotndtrique (Pos¬ 
ner, 1985). De mCme, la region se caract£rise 
par l’existence de syst£mes de production se 
distinguant, entre autres, par des differences 
dans l’organisation de la production. C’est 
dans ce cadre que se ddroule le travail de 1’E- 
quipe Systdmes depuis 1982. 

Dans le but de mettre au point des itineraries 
techniques adaptds aux besoins des paysans de 
la Basse Casamance, l’Equipe Syst£mes a d£ 
coupe la region en cinq zones homog&nes par 
rapport & des cri teres agro-socio-economiques. 
Les trois critfcres utilises pour le zonage sont le 
rapport cultures inondees/cultures exonddes, 
la division sexuelle du travail et l’importance 
de la culture attelde (cf. carte). 

Ce sont dans les zones du Sindian-Kalounayes 
(IV) et de Diouloulou (V) que la culture atte- 
Ide est pratiqude. Les deux zones sont dgale- 
ment caractdrisdes par la preponderance des 
cultures de plateau en termes de superficies 
cultivees. Par contre, elles prdsentent des diffe¬ 
rences significatives par rapport k la division 
sexuelle et k l’organisation de la production. 
En effet, si dans la zone IV c’est une organisa¬ 
tion de type Mandingue qui prevaut, dans la 
zone V nous retrouvons une organisation de 
type Diola (Equipe Systdmes, 1983; 1984). 

De mani£re schdmatique, l’organisation Man¬ 
dingue se distingue par une division du travail 
suivant la toposdquence: les hommes travail- 
lent sur le plateau tandis que les femmes s’oc- 
cupent de la vallde. Cette division du travail 
dans l’espace implique une specialisation des 
femmes dans la production du riz, tandis que 
les hommes se specialisent dans la production 
des cultures de plateau: arachide, mil, mais, 
etc. Dans ce syst&me, la culture atteiee 
concerne presque exclusivement le plateau. 
Par contre, dans le systeme Diola les hommes 
et les femmes travaillent ensemble sur toute la 
toposdquence, avec une distribution compld- 
mentaire des tfiches: les hommes effectuent le 
labour et les femmes s’occupent du repiquage 
et du sarclage. L’utilisation de la culture atte- 


lde dans ce cadre est plus etalde sur la toposd- 
quence; mais elle ddpasse rarement le stade de 
la preparation du sol. 

Les utilisateurs de la culture attelde 

Profil des utilisateurs 
Des enqudtes mendes rdcemment sur un 
dchantillon de 48 exploitations des zones IV et 
V ont rdvdie que la majoritd (79%) des utilisa¬ 
teurs de la culture attelde en Basse Casamance 
ont le statut de chef de concession ou chef de 
manages independants. La concession corre¬ 
spond k une unite de residence comprenant un 
ou plusieurs manages. Les manages indepen¬ 
dents correspondent gdndralement k des ca¬ 
dres de prise de decisions de production et de 
consommation. 

Cette distribution relative du statut des utilisa¬ 
teurs reflate la delimitation des contours des 
unites de production. En zone Mandingue, la 
concession correspond k une unite de prise de 
decisions par rapport aux activates de produc¬ 
tion en general, de gestion du materiel agricole 
en particular. L’alne du groupe patrilineaire a 
un rdle preponderant en mati&re de centralisa¬ 
tion et de gestion des rcssources. Dans le sys¬ 
teme Diola, par contre, les membres des 
groupes familiaux se retrouvent librement 
dans une m£me enceinte; mais chaque menage 
constitue une unite autonome sur le plan agri- 
cole, les diff£rents manages disposent d’une 
grande autonomie agricole (Diouf, 1984). Les 
m£mes enquiries rdvdlent que I’Sge moyen des 
utilisateurs est de 53 ans, avec un dventail as- 
sez large (24 k 75 ans). Le nombre d’anndes 
d’experience avec la traction animalc varie de 
0 k 25 ans avec une moyenne de 8 ans (Ndia- 
md, 1986). 4 

Les raisons de Vutilisation de la 
culture attette 

Une majorite de paysans de rechantillon 
(79%) effectue la preparation mdcaniquc du 
sol en raison de sa moindre penibilite et de la 
rapidite qu’elle permet. Seule une minorite de 
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Tableau 1. Circonstances de sortie des 
animaux de trait 


Circonstances FJTecllfs(n) 

* 

Venter 

93 

4 

Mortality 

52 

26 

Echanges 

14 

7 

Abattages traditionnels 

13 

7 

Voir 

8 

4 

Retours enconfiagc 

7 

3 

Departs en confiage (pour dressage) 

4 

2 

Remise au troupeau 

4 

2 

Douaires 

2 

1 

Inconnue 

3 

2 


Total 200 100 

Source: Sonko, 1985. 

paysans (17%) dvoque les possibility d’ac- 
croissement des superficies comme raison de 
la culture attelde. La moindre pdnibilite du 
travail et la rapiditd motivent une proportion 
importante de I’dchantillon (42%) a utiliser le 
materiel de semis; cependant une proportion 
dquivalente de l’dchantillon n*a pas effectude 
de semis mdcanique. D’ailleurs, un pourcen- 
tage plus eicvd de l’dchantillon (59%) n’a pas 
utilise de matdriel de sarclage dont l'utilisation 
reste fide aux mdmes raisons que celles dvo- 
qudes prdcddemment. Finalement, la majority 
des paysans de rdchantillon (59%) utilise les 
charrettes en vue de rdsoudre les probldmes 
que leur pose le transport du materiel, des in¬ 
trants et de la rdcolte (Ndiamd, 1986). 

En resume, la qudte d’une execution rapide 
des operations culturales et le ddsir de rdduire 

Tableau 2. Utilisation des animaux de trait 
(du 03/06 au 21/08/84) 


Espfcx 

Bovins 

As! nes 

Jours de travail (jours) 

32 

22 

Heurcs de travail (hrs) 

154.5 

62 

Utilisation (% heures) 

Billonage (%) 

31.7 


Labour (%} 

21.2 


Semis (%) 

20.7 

64.0 

Sarclage (%) 


22.6 

Transport (%) 


13.4 

Hors expl (%) 

Source: Sonko, 1985 

26.4 



la penibilite du travail constituent les raisons 
les plus frdquentcs de l’acquisition du materiel 
par les paysans de la Basse Casamance. Dans le 
contexte du deficit pluviometrique et du rac- 
courcissement des saisons de pluie dans la re¬ 
gion, la sdcurisation d’une production ei la 
rdussite de la campagne agricole peuvent dd- 
pendre de la rapiditd avec laquelle les opera¬ 
tions culturales sont effectudes. Par ailleurs, 
des etudes mendes sur un dchantillon plus 
large de producteurs de la region ont montrd 
que les nouvelles strategies de production 
adoptdes par les paysans reposent, en particu- 
lier, sur les extensions de superficies sur le pla¬ 
teau et le passage du repiquage au semis direct 
(Posner et aL, 1985). Le materiel agricole joue 
dans ce cadre un rOle determinant. 


Le matdriel agricole et les animaux 
de trait 

Le materiel agricole 

Le pare de matdriel agricole en Basse Casa¬ 
mance est largement domind par les matdriels 
de preparation du sol (55%). Ils comprennent: 

- les charrues: UCF ou ARARA frabriquds 
par la SISCOMA/SISMAR au Sdnegal. Ce 
type de materiel reprdsente 28% du pare 
et est gdneralement localise dans la zone 

IV. 

les butteurs billonneurs : englobent les but- 
teurs ARARA de la SISCOMA/SISMAR 
et les butteurs Gambiens. Ils reprdsentent 
globalement 27% du pare de matdriels et 
constituent le matdriel dominant en zone 

V. 

- Les semoirs: sont faiblement reprdsentds 
(10%); le semoir SUPER ECQ de la SIS¬ 
COMA/SISMAR est le type dominant qui 
a dtd vulgarise d travers les diffdrents pro¬ 
grammes de erddit. La preparation du sol 
en billons, couramment effectude dans la 
rdgion, limite la diffusion de ce matdriel. 
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• Les matdriels de sarclage, notamment les 
houes SINE fabriqudes par la SISMAR, 
existent en nombre trds limitd et leur pro¬ 
gression est dgalement gdnde par le mode 
de prdparation du sol en billons. Enfin le 
matdriel de transport, avec 34% du pare 
reprdsente le type d’dquipement ie plus 
frdquemment utilise aprds les matdriels de 
prdparation du sol. 

Les diffdrents programmes de crddit (P.A. er 
Crddit Spdcial du PIDAC) sont les principal > 
sources d’approvisionnement en matdriel de 
culture attelde dans la rdgion; les achats en oc¬ 
casion et Thdritage reprdsentent les autres 
modes d’acquisition. En raison de leur forte 
utilisation dans Texploitation et lors des pre- 
stations de services, 50% du matdriel de prdpa¬ 
ration du sol sont potentiellement rdforma- 
bles. Les matdriels sont utilisds jusqu’d Tusure 
de pidees telles que le soc, le contresep, le ta¬ 
lon pour la charrue. Les forgerons locaux, qui 
ossurent la maintenance du matdriel, sont gd- 
ndralement d’un faible niveau de technicitd et 
ne disposent ni d’outils de travail performants, 
ni de matidres premidres de bonne qualitd. 
Ndanmoins, le pare ne s’est pas totalement ef- 
fondrd et les matdriels les plus utilisds (char- 
rues UCF et butteurs billonneurs) ont des du- 
rdes de vie allant de 8 & 10 a ns (Fall, 1985). 

Les animaux de trait 

Les espdees animates pour le trait en Basse 

Casamance sont constitudes par: 

(% du cheptel de trait) 
Bovins N’Dama trypanotoldrants: 91% 

Asins 7 % 

Chevaux 2% 

100 % 

Les modes d’acquisition des animaux sont di¬ 
vers (achat auprds de tiers, retrait du troupeau 
extensif, dchange contre les petits ruminants, 
arrivde en confiage, dons, etc.); cependant Fa- 
chat des animaux reste dominant (49% du 
cheptel rdgional) alors que seuls 29% provien- 
nent du cheptel de l’exploitant. Les animaux 
sont achetds auprds d’autres agriculteurs (73% 


des animaux achetds) et des commergants 
Dioula (17% des achats). 

L’fige moyen des bovins de trait & l’entrde est 
de 3 ans et 9 mois (minimum de 2 ans et maxi¬ 
mum de 6 ans). Pour les dquidds, & 2 ans rdvo- 
lus ils sont utilisds pour le transport agricole. 
Le dressage est praliqud environ un mois avant 
la pdriode de culture (mois de juin) si l’animal 
est acquis en fin de saison sdche, ou en ddbut 
de contre-saison (ddeembre, janvier) si I’ani- 
mal arrive en fin d’hivemage. On estime qu’en- 
viron 70% des animaux enqudtds en 1984 sont 
en service depuis plus de 6 ans. 

Les circonstances dans lesquelles les animaux 
sont rdformds sont diverses et leur importance 
relative est prdsentde au tableau 1. 

Gestion et utilisations du matlriel 
agricole et des animaux de trait 

Gestion 

L’acquisition du matdriel agricole et des ani¬ 
maux de trait est gdndralement du ressort du 
chef d’exploitation qui est I’interlocuteur des 
institutions de crddit. Leur gestion est placde 
sous l’autoritd du chef de Texploitation agri- 
cole et fait intervenir diffdrents membres de 
Tunitd de production. Le guide, gdndralement 
un jeune enfant de 10 d 14 ans, est chargd d’as- 
surer la conduite alimeniaire des animaux de 
trait. Le chef de chantier s’occupe de la main¬ 
tenance du matdriel et ddcide de l’utilisation 
des attelages sur les parcelles de cultures. II or¬ 
ganise les diffdrents travaux et ddtermine les 
techniques culturales h utiliser en tenant 
compte de facteurs tels que la main d’oeuvre et 
la quantitd de sentences disponibles, le profil 
pluviomdtrique, etc. (Sonko, 1985; Fall, 1985). 

Utilisations du matdriel agrieole et des 
animaux de trait 

Les travaux rdalisds par les attelages sont cons- 
tituds par la prdparation du sol (labour et/ou 
billonnage par les bovins, grattage par les dqui¬ 
dds), le semis et, dans une moindre proportion, 
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le sarclage. La strangle d’utilisation des atte- 
lages est fonction de la taille du cheptel en 
place, de sa composition (bovins, asins, 
dquins) et de l’importance des travaux k 
ex&uier. 

Comme indiqufe ci-dessus dans le cas d'une ex¬ 
ploitation typique operant dans la zone de l’d- 
tude, les bovins sont surtout utilises pour la 
preparation du sol et la mise en place des cul¬ 
tures (74% du temps de travail des bovins). On 
note dgalement l’importance des travaux reali¬ 
ses hors de l’exploitation dans le cadre des pre¬ 
stations de service et/ou des travaux collectifs. 
Les asins sont faiblement sollicites durant la 
campagne agricole, par rapport aux bovins. 
Leur affectation pour le transport agricole 
reste tr&s limitee durant cette pdriode pendant 
laquelle les seules activitds de transports 
consistent & transporter aux champs des se¬ 
ntences, le materiel de culture et 1'eau pour se 
ddsalterer. 

En definitive, la culture atteiee reste particu- 
liferement limitee k la mise en place des cul¬ 


tures (preparation du sol et semis). La foible 
utilisation de renergie animale pour le net- 
toyage est k lier, entre autres, au sous-dquipe- 
ment des exploitations agricoles. Par ailleurs, 
l’expdrience avec la culture atteiee constitue 
un critere important d’utilisation d’une esp&ce 
d’animal donnde: 

- Pour les dquidds, le transport reste leur ac- 
tivite dominante jusqu’A trois ans d’expd- 
rience avec les travaux agricoles. Par la 
suite, ils sont beaucoup plus impliques 
dans les travaux de semis et de sarclage. 

* Pour les bovins, les plus jeunes sont sur¬ 
tout utilises pour le labour k plat et le se¬ 
mis; dds leur troisidme annde, le billon- 
nage devient l’occupation agricole pour la- 
quelie ils sont le plus sollicites. 

Le calendrier agricole et l’assolement k mettre 
en place influencent la strategic d’utilisation et 
le mode de constitution des paires. Les figures 
1 et 2 (annexe) pr&entent le schema de travail 
ddployd au sein de deux concessions au cours 
de la saison des cultures de l’annee 1984. La 


Tableau 3: Analyse des liquidites de deux groupes if exploitations 

CROUPE L 

GROUPE2 

PRODUCTIONS AGRICOLES 

(en culture munueUe) 

(en culture utteWe) 

1. Valcur des ventes a 

112393 

176457 

2. Revenus non agricoies 

41 596 

56914 

3. Intrants 

4 441 

9574 

4. Expenses Ii6es 1 la T.A. b 

0 

2000 

5. Revenus de la T.A. C 

0 

15000 

6. Revenus nets de la production, (1+2 - 3 - 4+5) 

7. Achats de noumture d 

149549 

238798 

76555 

72296 

8. Autres dtyenses e 

7462 

15 129 

9. Surplus monttaircs nets(6-7-8) 

65 533 

151 371 

10. PrCts obtenus 

0 

0 

11. Rembounements 

0 

55 868 

12. Uquidltes nettcs (9 + 10-11) 

65532 

93503 


“V7 s 'apt des vmtes de l 'arachide. 

Cette catdgorie se refire exctusivemem aux flux mortmains. Une analyse plus complite des tUpenses liies d la traction animale 
est mcntc au Point 4 


c Revenus moycns des locations dc matiriels agicoles. 

a H est suppost que chaque exploitation-type achiteduriz pour combler son deficit ciriaiier. 

e Calculi sur la base dim montant de 1.000 Frspar tite. Le montant de la taxe ruralc itant de 500 F.CFA par ttte, les 500 Frs re¬ 
starts pourraient servir J acheter des medicaments ou des habits. 

Source: Ndiami, 1986 
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strategic ddployde consiste & utiliser les ani- 
maux systdmatiquement sur 

les parcelles de ma'fs et de mil. Le sol y est prd- 
par6 en billons et le semis effected manuelle- 
menf Pour ce, les animaux sont associds en 
paires ayant la mfime experience, alors que 
pour le labour k plat et le semis de Parachide 
la constitution de paires avec des animaux 
d’experiences mdgales est largement pratiqude 
dans les exploitations suivies (Sonko, 1985). 

En resumd, Putilisaion de la culture atteiee en 
Basse Casamance reste trds inegale dans les 
differentes zones agricoles. En outre, la strate¬ 
gic d’utilisation des attelages est lide k divers 
facteurs dont Passolement k mettre en place, la 
composition et ia taille du cheptel de trait, P6- 
quipement disponible et l’expdrience avec la 
culture atteiee. La duree d’utilisation reelle 
des animaux reste tr&s faible compte tenu de 
leurs pontentialites; toutefois, la valorisation 
optimale de l’dnergie animate reste lide k di¬ 
vers facteurs internes, dont la coherence des 
equipements agricoles. 

Incidences socio-6conomiques 
de la culture attelel 

Les changements induits par 
l’adoption de la culture atteiee 

L’analyse est soutendue par des hypotheses sur 
les effets potentiellement beneflques de la te- 
chnologie sur les performances des exploita¬ 
tions utilisatrices: extension des superficies, 
augmentation de rendement et gains de temps. 
Cependant, elle prend en compte la ndcessitd 
d’assurer la coherence technique du paquet te- 
chnologique qui englobe la culture atteiee: uti¬ 
lisation d’intrants compiementaires et prati¬ 
ques culturaies. Elle integre fmalement les 
contingences particulidres des paysans et les 
probldmes lids k Penvironnement de produc¬ 
tion. Les rdsultats prdsentds ici ddcoulent d’en- 
quetey effectudes en 1985 par Pauteur sur un 
dchantillon de 48 exploitations de la region et 
de Panalyse compare des performances de 


deux groupes d’expioitations avec et sans trac¬ 
tion animale. 

La majorite des paysans de Pechantilion ont 
commence k utiliser de l’engrais, des sentences 
amdliordes et des insecticides avec Padoption 
de la traction animale. De m£me, Putilisation 
de la fumure organique, la pratique du labour 
k plat et du semis en lignes sont devenus plus 
frdquentes. Par ailleurs, la majorite des pay¬ 
sans enqudtds ddclarent avoir augmentd les su¬ 
perficies alloudes aux cultures principales du 
plateau: 90% de Pechantilion pour Parachide, 
65% pour le mil et le mats. De meme, 59 et 
52% de Pechantilion estiment qu’il y a eu des 
augmentations de rendement sur Parachide et 
sur le mais respectivement, du fait surtout de 
(’execution rapide des operations culturaies. 
Enfin, la quasi-totalite des paysans de Pechan¬ 
tilion estiment qu’il y a eu une diminution glo- 
bale des temps de travaux avec Padoption de ia 
culture atteiee; les gains de temps permettent 
principalement k la plupart des paysans enqud- 
tes de se reposer, de sarcler ou d’aider les 
femmes dans les rizidres. Les utilisations se- 
condaires sont eonstitudes dans l’ordre d/ 1 - 
croissant par le sarctage, le repos et les voyages 
(Ndiamd, 1986). 

En resume, il ressort de ce qui precede la per¬ 
ception qu’on les exploitants de Pimpact do; la 
culture atteide sur le systdmes de production. 
En raison des difficultes k percevoir certaines 
evolutions (effet-rendement, par exemple) il 
est utile de completer les rdsultats du sondage 
d’opinion par ceux de Panalyse transversale. 


Rdsultats de l’analyse transversale 

L’analyse transversale repose sur des donndes 
collectdes en 1983 par les chercheurs de l’E- 
quipe Systdmes de Djibdlor. Les rdsultats obte- 
nus dans la zone du Sindian-Kalounayes (IV) 
montrent que le revenu agricole net par 
homme-jour s’dldve k 761 F.CFA pour les ex- 
loitations en culture atteh'e contre 551 F.CFA 
pour celles en culture manueho. Des rdsultats 
similaires sont dgalement trouvds pour les 
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Tableau 4. Rentability Snandire de l'lnvestissement sous difrirents scenarios 


Scenario 

Annie 

Cidlnte 

Accroisse- 

Accroteae- 

Accra fas- 

Crldlt 

Utilisation 

Valeurde 

Tauxdc 




ment de 

mentde 

mentde 

pour 

de. 

rlforme des renUbllltl 




snperfkk 


re venus 

anlmatiz 

boeub 






<*) 

<*) 

F.CFA 

de trait 

de trait 

de trait 

<%) 

1 

6 

Arachide 

5 

2 

0 

Non 

Non 

0 

-8 

2 

6 

Arachide 

10 

2 

0 

Non 

Non 

0 

1 

3 

6 

Arachide 

5 

2 

0 

Non 

Non 

0 




Mil 

5 

0 








Mali 

5 

0 








Sorgho 

5 

0 





-6 

4 

6 

Arachide 

5 

5 

0 

Non 

Non 

0 




MU 

5 

5 








Malt 

5 

5 








Sorgho 

5 

5 








Riz 

0 

5 





7 

5 

6 

Arachide 

10 

S 

0 

Non 

Non 

0 




MU 

5 

15 








Mala 

5 

15 








Sorgho 

5 

15 








Riz 

0 

15 





9 

6 

6 

Arachide 

15 

5 

0 

Non 

Non 

0 




MU 

10 

i0 








Mala 

10 

10 








Sorgho 

10 

10 








Riz 

0 

10 





14 

7 

6 

Arachide 

20 

5 

0 

Non 

Non 

0 




MU 

10 

10 








Mala 

10 

10 








Sorgho 

10 

10 








Riz 

0 

10 





18 

8 

4 

Arachide 

5 

2 

0 

Non 

Non 

0 

2 

9 

4 

Arachide 

10 

2 

0 

Non 

Non 

0 

14 

10 

4 

Arachide 

5 

5 

0 

Non 

Non 

0 




Mil 

5 

5 








MaTs 

5 

5 








,Sorgho 

5 

5 








Riz 

0 

5 





14 

11 

1 

Arachide 

5 

2 

0 

Non 

Oui 

0 

-1 

12 

1 

Arachide 

5 

2 

0 

Oui 

Non 

0 

-9 

13 

1 

Arachide 

• 5 

2 

0 

Non 

Non 

80000 



1-5 




+ 5000 




2 

14 

6 

Arachide 

5 

2 

0 

Non 

Non 

0 



6-10 




+ 10000 




1 


Source: Ndiamt, 1986. 


deux categories d’exploitations dans la zone de 
Diouloulou (V): 774 F.CFA versus 634 F.CFA 
(Equipe Sysldmes, 1984). 

Des tests statistiques effect u£s sur certaines 
variables caractdristiques d’exploitations de ni- 


veaux d’dquipement difterents ont cependant 
montr6, qu’hormis la superficie totale cultivde, 
le rendement d’arachide et les temps de tra- 
vaux au semis, il n*y avait pas, au seuil de 10%, 
dc differences statistiquement significatives 
entre les unites de production equip6es jus- 
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qu'au sarclage et celles dquipdes jusqu’au se¬ 
mis. Du fait des coflts entrainds par IVquisi- 
tion et la maintenance du materiel de culture 
attelde son utilisation doit toutefois se traduire 
par une augmentation de revenus au moins 
dgale aux ddpenses induites; autrement l’adop- 
tion de la culture attelde pourrait appauvrir les 
paysans concernds. Par ailleurs si, comme en 
Basse Casamance, le matdriel est foumi A cre¬ 
dit aux paysans, ce sont les performances rdali- 
sdes qui ddterminen* leur capacity A rembour- 
ser leurs dettes. 


Analyse des comptes de trdsorerie 

Les rdsultats de l’analyse mende sur un groupe 
d’exploitations en culture manuelle et un autre 
en culture attelde sont prdsentds au Tableau 3. 
Les deux groupes d’exploitations ont des 
liquiditds nettes positives de 65 533 et 
93503 F.CFA. Cependant les candidats A Pa- 
doption du groupe 1 connaltraient de sdrieux 
probldmes de trdsorerie du fait de la ndcessitd 
d’acqudrir une paire de boeufs de trait dds la 
premidre annde. Par consequent, A moins que 
ces paysans ne puissent obtenir les animaux 
autrement (sortie de troupeau, crddit), la cul¬ 
ture atteide serait hors de leur portde. 

Cependant la provision de credit ne constitue 
pas une fin en soi et ne se justifie que si l’inves- 
tisssement dans la culture attelde est financid-. 
rement rentable dans le moyen terme. En 
Basse Casamance, la faiblesse relative des inci¬ 
dences dconomiques de la culture attelde re- 
fldte probablement la situation transitoire des 
exploitations qui n’ont que partiellement 
adoptd le paquet technologique qui accom- 
pegne l’utilisation de la traction animale. II est 
done possible que les avantages maximums ap- 
paraissent au F ur et A mesure que les paysans 
acquidrent de ^experience et adoptent les au- 
tres composantes du paquet. L’analyse des 
budgets pluriannuels permet d’intdgrer ces as¬ 
pects dynamiques de la culture attelde. 


Analyse de la rentability financifere de 
l’investissement 

L’objectif de l’analyse est de presenter des rd- 
sultats sur la rentabilite financidre de la cul¬ 
ture atteiee en Basse Casamance. L’analyse re¬ 
pose sur une simulation des situations rdelles 
ou possibles des paysans de la region. L’accent 
est mis sur des elements plus ou moins contrd- 
lables par les paysans et les responsables de la 
politique agricole, de maniere A isoler des 
moyens d’ameiiorations rapides et stables dans 
rutilisation de la culture attelde. 

La rndthode d’analyse coflt-benefice 
prdconisde par la Banque Mondiale a dtd utili- 
sde (Gittinger, 1982). Les elements qui sous- 
tendent l’eiaboration du scenario de base sont 
prdsentds en annexe 3. Les rdsultats de l’ana- 
lyse sont rdsumds au tableau 4. 

Le premier scenario repose sur une pdriode 
d’apprentissage de 5 ans au terme duquel des 
accroissernents de superficie et de rendement 
de 5 et 2% sont supposes sur l’arachide. 11 en 
rdsulte un taux dc rentabilite interne (T.R.I.) 
de -8% qui est de loin infdrieur au taux de l’in- 
tdrdt payd sur les prets (12%), considdrd ici 
comme une approximation du coflt d’opportu- 
nitd du capital. 

Par la suite, certaines hypotheses du scenario 
de base sont changdes en vue de noter les ele¬ 
ments d’amdlioration. Sous le scenario 6 le 
T.R.I. (14%) ddpasse le taux d’interet (12%); 
ce cas suppose que les superficies cultivdes en 
mais, mil et sorgho soient accrus de 10% l’an 
et que les rendements de ces cultures ainsi que 
ceux du riz augmentent annuellement de 10% 
A partir de la 6^ me annde. En outre, en plus 
des 10% d’accroissement des superficies culti¬ 
vdes en arachide, les rendements de cette cul¬ 
ture sont supposes augmenter de 5% Pan. Le 
T.R.I. atteint 18% sous le scenario 7 qui ne 
diffdre du prdeddent que par le plus grand taux 
a accroissement des superficies d’arachide 
(20% contre 15% sous le scenario 6). 
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Le scenario 1, 2 et 4 ont tit rddvaluds avec 
l’hypoth&se d’une pdriode d’apprentissage de 3 
arts au lieu des 5 ans des cas precedents. Pour 
la premiere comparaison, le T.R.I. passe de - 
8% (scenario 1 ) d 2% (scenario 8). Dans le 
deuxieme cas (scenarios 2 et 9) le T.R.I. est 
multiplie par 14. Enfin, il passe de 7% & 14% 
du cas 4 au cas 10. En supposani que Putilisa- 
tion d’animaux appartenant k l’exploitation 
n’entrainc aucun “ddtournement” de res- 
sources, elle pe r .'net une amelioration du 
T.R.I. de 7% en valeur absolue (scenarios 1 et 
11). Par contre, l’octroi de credit pour l’acqui- 
sition d’animaux entraine une reduction du 
T.R.I. (-9 contre -8 %). Enfin, si apres l'achat 
des animaux le paysan peui les revendre, 
mfimc a un montant inferieur k leur valeur 
d’acquisition (80000 contre 100000 F.CFA), 
le T.R.I. est augmente, en valeur absolue, de 
6% par rapport au scenario de base. 

Implications sur les ameliorations 
possibles dans Vutilisation de la traction 
animate 

II ressort de l’analyse que sous les conditions 
du scenario 1, qui traduisent assez bien la si¬ 
tuation actuelle, la plupart des paysans de la 
Basse Casamance ne pourraient adopter dura- 
blement la culture atteiee que s’ils beneficient 
de subventions. L’essentiel du materiel agri¬ 
cole aujourd’hui present dans la region avail 
6te mis en place dans le cadre du P.A. dont les 
dettes etaient 6pongees en 1980. II est impro¬ 
bable que des circonstances analogues se prd- 
sentent dans le futur. 

Par ailleurs, m£me si les superficies cultivees 
en arachides augmentaient de 100% et que 
celles des autres cultures de plateau (mil, ma’is, 
sorgho) etaient accrues de 25% chacune au 
bout de 10 ans, Pinvestissement dans la culture 
attel6e ne serait toujours pas financi&rement 
rentable. Ce n’est que lorsque les extensions de 
superficies s’accompagnent ^augmentations 
de rendement sur les principales cultures que 
le T.R.I. ddpasse le taux d’intdrdt. Cela montre 
l’intdrdt d’une intensification progressive des 
syst&mes de cultures en Basse Casamance. 


Dans ce cadre, le raccourcissement de la pd- 
riode d’apprentissag i a un impact ddcisif. De 
meilleures performances sont envisageables si 
d une plus grande mattrise technique du matd- 
riel les paysans combinaient l’adoption des au¬ 
tres composantes du paquet technologique: se¬ 
ntences amdliordes, engrais, pratiques cultu- 
raies, etc. Cependant, pour la plupart des 
paysans de la Basse Casamance, le niveau rela- 
tivement dlevd des ddpenses initiates et les ris- 
ques financiers qui lui sont associds constitue- 
raient de sdrieuses entraves k une adoption 
globale. II est toutefois possible que l’obten- 
tion de gains financiers rapides et perceptibles 
augmente l’acceptabilitd des ddpenses ultd- 
rieures. L’existence de supports institutionnels 
addquats pourrait dtre ddterminant dans ce 
cadre. 

La rdforme des animaux dans des conditions 
intdressantes constituerait a cet dgard une 
perspective intdressante, d’autant plus que la 
valeur marchande des boeufs de trait aug¬ 
mente avec leur engraissement au fil des an- 
ndes. Cette option exige cependant certains 
prdalables culturels, techniques et institution¬ 
nels pas tout a fait garantis en Basse Casa¬ 
mance: disponibilitd rdgulidre et en quantitd 
suffisante d’aliments pour le bdtail, soins sani- 
taires, ddbouchds, plus grande intdgration des 
troupeaux extensifs dans la production agri¬ 
cole, etc. 

Par ailleurs, la recherche et le ddveloppement 
doivent non seulement mettre au point des pa- 
quets performants, mais opter pour une vulga¬ 
risation progressive, tenant compte de la 
courbe d’apprentissage et de la capacitd des 
paysans k investir. Une telle ddmarche permet- 
trait de faire coincider les investissements les 
plus importants au moment oh 1’adoption des 
composantes de base de la culture attelde aug¬ 
mente la productivitd agricole et procure aux 
paysans des revenus nets plus dlevds. 

Conclusions et perspectives 

La culture attelde constitue un moyen privild- 
gid par lequel les responsables de l’agriculture 
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rlgionale cherchent & favoriser l’intensifica- 
tion de la production agricole. GUe joue 6gale- 
ment un rdle central dans les nouvelles strate¬ 
gies de production deploydes par les paysans 
de la rdgion en reaction i la baisse de la plu- 
viometrie et au raccourcissement des saisons 
de pluies survenus en Basse Casamance. 

L’utilisation de la culture atteiee a favorise des 
evolutions dans les techniques et pratiques 
culturales des paysans de la region et induit 
certains effets benefiques sur les performances 
des utilisateurs: gains de temps, reduction de 
la penibilite du travail, accroissements de su- 
perficie, etc. Cependant, son adoption en- 
trafne, entre autres, des charges monetaires 
que la plupart des paysans en culture manuelle 
ne pourraient pas assurer. Par ailleurs l’adop- 
tion de la culture atteiee ne sera viable en 
Basse Casamance que si elle favorise dans le 
moyen terme une plus grande intensification 
de la production et l’augmentation des revenus 
nets des paysans concernes. Pour cela d’impor- 
tants soutiens logistiques sont necessaires (ap- 
provisionnement en intrants, maintenance du 
materiel, entretien des animaux, debouches, 
vulgarisations, etc.). 

Les recherches men6es en Basse Casamance 
par l’Equipe Systfcmes rdservent une place im- 
portante aux possibilites d’intensification de la 
production grfice, en particulier, & la culture 
atteiee. Entrent dans ce cadre les actions me- 
ndes sur les tests de materiel, les modes de pre¬ 
paration du sol, le semis, le saclage, la fertilisa¬ 
tion organique et minerale, etc. (Equipe Sys- 
tdmes, 1983,1984,1985). En outre, des etudes 
sont en cours sur les circuits de commercialisa¬ 
tion de la viande et du betail, le r61e des forge- 
rons locaux dans la maintenance du materiel. 
D’autres etudes visant 4 amdliorer retat sani- 
taire et alimentaire des animaux destines 4 la 
revente seront entamees incessamment. Les 
rdsultats de ces differentes etudes pourront 
fournir des elements susceptibles d’accroitre 
refficacite technico-dconomique de la culture 
dans la region. L’dquipe sera ainsi en mesure 
de fournir des recommandations utiles aux 


paysans et aux responsables de i’agriculture en 
Basse Casamance. 
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Title photograph (opposite) 

Farmers plowing “boliland" at Karina, SierraLeone, with N'Dama oxen pulling an old "Victory" plow 
(Photo: Paul Starkey) 
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Abstract 

Farmers started working with work oxen in 
Sierra Leone in 1929. Limited animal traction 
extension schemes were developed from 1930- 
1956. Small numbers of farmers continued to 
use oxen for plowing for many years without gov¬ 
ernment inputs. This encouraging persistence is 
attributed to the services of village blacksmiths 
and traditional animal health practices. 

Constraints to the development of work oxen in 
Sierra Leone include the uneven ownership and 
distribution of cattle, disease, the presence of 
stumps in most cultivated land, low farm in¬ 
comes relative to the cost of animals and imple¬ 
ments and the general economic situation. Agri¬ 
cultural labour is limited and cannot easily ab¬ 
sorb the labour shifts related to ox plowing. 

Renewed interest in draft animals led the Min¬ 
istry of Agriculture, Natural Resources and Fore¬ 
stry (MANR&F) to set up the Sierra Leone Work 
Oxen Project in cooperation with the Njala 
University College. For the past six years the Pro¬ 
ject has received support of British and French 
sources. It now comprises a Coordinator, seven 
field officers (assisted by six expatriates) and 
sixty intermediate and junior staff. It is shortly to 
be incorporated as a permanent programme of 
theMinistry. 

The Work Oxen Project is working to develop 
animal traction through research, training pub¬ 
licity, equipment testing and implement produc¬ 
tion. About 500 plows have been fabricated at 
the Rolako Oxen Centre. Most have been of the 
Pecotool type which provides efficient soil inver¬ 
sion and can act as a multipurpose toolbar. The 
project has been carrying out on-station and on- 
farm research on animal traction. Socio-econ¬ 
omic studies in the Mabole Valley indicate there 


are 150 pairs of oxen, which work about 40 days 
each year, mainty for plowing. 70% of their time 
is for rice production, and 28% for millet and 
groundnuts. Data suggests oxen lead to a reduc¬ 
tion in labour input per unit area and an in¬ 
crease in the area cropped. 

The Project has assisted the establishment of far¬ 
mers’ associations for using work oxen. One of 
the schemes experienced relatively high mortality, 
which was attributed to poor husbandry, limited 
supervision, inadequate health services, limited 
grazing hours, and the fact that farmers gave 
priority to other enterprises. In the more success¬ 
ful schemes farmers have started buying oxen for 
themselves and village ox carts are increasing 
but no farmer has started to use oxen for plant¬ 
ing or weeding. 

The project has assisted the Integrated 
Agricultural Development Projects (IADPs) and 
other organizations to develop their own work 
oxen programmes. One of the more successful 
has been Koinadugu IADP where numbers of 
oxen have increased from 74 to 250 pairs. They 
are used mainly for plowing working only 34 
days per year. Success is attributed to a study of 
the ftimiing systems and a pace slow enough to 
allow careful selection of loan farmers and full 
extension back-up. Other programmes include 
Magbosi and North Western IADPs, Tikonko 
Agricultural Extension Centre and the Swamp 
Rice Project As a result of the various schemes, 
numbers of work oxen in Sierra Leone have in¬ 
creased from 30 pairs in 1980 to 500 pairs in 
1985. 

Background 

Farmers started working with work oxen in 
Sierra Leone in 1929. This was due to the 
abolition of the domestic slave practice which 
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created an acute agricultural labour shortage. 
The then colonial government decided to send 
trainees to neighbouring Guinea for them to 
be trained in animal power techniques. These 
trainees then returned and were distributed to 
the various stations of the agricultural depart¬ 
ment to train farmers and to develop animal 
traction. Limited animal traction extension 
schemes were developed from 1930 1956. The 
use of work oxen in rice cultivation was found 
to be successful, but the potential for animal 
traction was never properly developed due to 
emphasis on tractor hi.:*. schemes, unavaila¬ 
bility of ox-implements, poor animal health 
services, and other constraints. However ox 
traction programmes haw continued with very 
little government input The persistence of 
animal traction was possible due to the ser¬ 
vices of village blacksmiths, who maintained 
and repaired plows, and to the farmers’ use of 
traditional animal health practices to cure the 
oxen. 

Renewed interest in the potential of draft ani¬ 
mals led the Ministry of Agriculture and Natu¬ 
ral Resources to set up a national programme 
to investigate and develop the use of work 
oxen in the country (Starkey, 1981). For the 
past six years, the Sierra Leone Work Oxen 
Project in cooperation with the Njala Univer¬ 
sity College and with the support of British 
and French Technical Assistance has been car¬ 
rying out research on the potential for using 
draft animals in Sierra Leone. In cooperation 
with the Integrated Agriculturai Development 
Projects (IADPs) and non-governmental or¬ 
ganizations (NGOs) it has initiated and coor¬ 
dinated the development of pilot extension 
programmes. The results of the on-station and 
on-farm research and socio-economic studies, 
together with the success of pilot extension 
programmes and the persistence of the use of 
draft animals for over 30 years in the Bombali 
and Koinadugu Districts, have led to the con¬ 
clusion that animal traction has a distinct role 
to play in the agriculture of Sierra Leone. In 
particular oxen can be used for plowing in vari¬ 
ous soil types and ecological conditions. They 


can also be used for weeding, for ridging and 
for transport, and work oxen are a valuable 
means of encouraging integrated farming and 
good animal husbandry among crop farmers 
(Starkey and Kanu, 1985). 

Animal traction potential in 
Sierra Leone 

Through on-station and on-farm trials at Njala 
and Mabole Valley, it has been shown that 
work oxen can be successfully useJ in upload 
soils for the cultivation of rice, groundnuts, 
millet and cowpeas. They can also be effective¬ 
ly used for growing rice in swamps and in boli- 
lands (bolilands or bolis are flat grasslands 
with poor soils that flood for one to four weeks 
every year). Work oxen can be used for pri¬ 
mary cultivation (plowing) and for harrowing, 
seeding, weeding and groundnut lifting. They 
can also be used for the plowing, puddling and 
levelling of rice swamps and for making ridges 
for tuber crop production. In addition, work 
oxen can give the Sierra Leonean farmer the 
opportunity to earn non-agricultural income 
through transport and hiring out. Finally, 
given an appropriate animal-powered gear sys¬ 
tem, oxen may be able to perform other im¬ 
portant activities such as water pumping, 
threshing, cassava grating and milling. 

About 333,000 N’Dama cattle are found in 
Sierra Leone. In addition about 34,000 cattle a 
year are brought across the frontiers into 
Sierra Leone to the cattle markets. The 
N’Dama is the most appropriate breed for the 
Sierra Leone conditions, particularly as it has 
trypanotolerant characteristics. N’Dama cattle 
can be utilized for draft purposes with little or 
no adverse effects on the local meat industry. 

Work oxen afford the opportunity to integrate 
livestock and crop farming, allowing the 
farmer to appreciate the reciprocal advantages 
of both, for example the use of crop residues 
for animal feed and the use of dung to manure 
the crops. The integration of crops and live¬ 
stock implies the management of grazing areas 
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at village level. In view of the often hostile re¬ 
lationship between livestock and crop farmers, 
such integration could help to facilitate agree¬ 
ments on grazing arrangements, a subject 
which has previously inhibited the integration 
of crop and livestock systems. 

Previous experience of ox traction (largely for 
plowing) in both the Koinadugu District and 
in the Mabole Valley has been favourable. Far- 
meis have increased their cultivated area and 
hired out their oxen to neighbouring farms. 
The oxen are appreciating assets through live- 
weight gain and their subsequent sale for meat. 
Previously introduced implements have had a 
long, useful life and local blacksmiths have 
shown some capacity for repair and replace¬ 
ment of worn plow shares (Metianu and Vose, 
1986), 

Constraints to animal traction 

Cattle distribution in Sierra Leone is such that 
the majority of the cattle (more than 80%) are 
located in the north and tend to be owned by 
the pastoral Fulah ethnic group, who perform 
only limited cropping. Although they are try- 
panotolerant, N’Dama oxen are prone to dis¬ 
ease if put under stress. Health risks appear 
greater towards the south of the country, and if 
oxen are exposed to poor animal management 
practices. 

The use of oxen is presently limited to plowing 
largely on swamp land with some upland plow¬ 
ing and harrowing and some use of ox carts. 
Most upland areas, however, are not currently 
suitable for ox plowing due to stumps and 
rocks which are not. removed under existing 
farming systems. Use of oxen for other oper¬ 
ations remains largely untested by farmers due 
to the major changes required in farming sys¬ 
tems, including row planting, row weeding or 
ridge cultivation. 

Labour is a limiting factor in Sierra Leone ag¬ 
riculture, because of the movement of many 
able-bodied people to urban and mining areas. 
As a result, in the. villages the farmers are 


generally quite old. Using work oxen for plow¬ 
ing releases labour at this stage but shifts the 
labour bottleneck to the weeding stage, and 
subsequently to harvesting (Kanu, 1984). 

The adoption of animal traction is constrained 
by the state of the rural economy. Average 
farm incomes are small and very low relative to 
the initial investment required to purchase im¬ 
plements and oxen. Implements at present 
available in Sierra Leone are either imported 
or largely constructed of imported raw materi¬ 
als, and the foreign exchange required for 
these is in very scarce supply. This is exacer¬ 
bated by the currency exchange rates, which 
have effectively depressed farm incomes 
through low farm produce prices. 

The role of the Work Oxen 
Project 

The Sierra Leone Work Oxen Project, in its ef¬ 
fort to develop animal traction, has been per¬ 
forming the following activities: 

- Organization of village associations for the 
keeping of work oxen. 

- Carrying out on-station and on-farm demon¬ 
stration trials. 

- Training of work oxen and farmers in the 
villages. 

- Catalysing the Integrated Agricultural Devel¬ 
opment Projects (LADPs) and other institu¬ 
tions and NGOs to develop their own work 
oxen programmes. 

- Participating in agricultural shows and orga¬ 
nizing national ox-plowing competitions. 

- Equipment production and testing. 

The Work Oxen Project is under the leader¬ 
ship of a Project Coordinator responsible for 
project management and administration. In 
the project there are seven field officers, as¬ 
sisted by six expatriates. There are sixty junior 
and intermediate workers in the field and on 
various stations. Some IADPs have trained 
their staff in collaboration with the WOP. In 
the near future, Work Oxen Project staff 


Animal Power In Farming Systems 


279 



BaiH.Kanu 


should be incorporated into the National 
Work Oxen Programme of the Ministry of Ag¬ 
riculture, National Resources and Forestry. To 
ensure project staff are confident at handling 
animals and familiar with the practicalities of 
using work oxen, even senior project staff must 
train a pair of oxen before they are confirmed 
as full officers (SLWOP, 1986). 

The British Overseas Development Adminis¬ 
tration (ODA) has for several years provided 
Technical Cooperation Officers (TCOs), 
together with supporting facilities. At the mo¬ 
ment there is one TCO in the project helping 
in extension and management. Much of the 
capital assistance and equipment for the pro¬ 
ject comes from ODA. The French organiza¬ 
tion AFVP (Association franqaise des volon- 
taires du progrfcs) has provided the services of 
four technical volunteers, together with sup¬ 
porting facilities. The French organization 
CFCF (Comitd franca is contre la faim) has 
been providing the project with funds and 
equipment for organizing village associations. 
The German organization GTZ has provided 
funds and a consultant for the installation of 
prototype animal-powered gear systems for 
water pumping and crop processing. 

Through the catalytic role of the Wo^k Oxen 
Project with the IADPs and other organiza¬ 
tions and institutions, several work oxen 
schemes have been organized and these have 
helped to develop ox traction in the country. 
This is evident by the increase in the numbers 
of work oxen in the country from 30 pairs in 
1980, to 500 pairs by the end of 1985. A de¬ 
scription of these various schemes follows. 

Work oxen schemes: 
problems and achievements 

Mabole Valley Scheme 

The Mabole Valley is situated within a transi¬ 
tional area of interior plains with bolilands 
and savannah mountains and plateaux. The 
major farming systems include the cultivation 


of a combination of upland, boiiland and in¬ 
land valley swamp rice varieties and also some 
groundnuts. 

Some ox plowing has continued since it was 
first introduced in the 1930s. The area is the 
major extension target of the WOP, being lo¬ 
cated close to Rolako Oxen Centre. There are 
approximately 150 sets of oxen in the area. A 
survey carried out by a French volunteer in 
1984 reported that the 44 oxen sets studied 
were used for an average of just over 40 days 
each year (Allagnat and Koroma, 1984). 45% 
of this time was spent plowing inland valleys 
for swamp rice, 22% was spent on boiiland rice 
and only 4% on upland rice. Other crops for 
which oxen were used for plowing included 
millet (15% of their time) and groundnuts 
(13%). Responsibility for the oxen was mainly 
given to young boys. The major result of using’ 
oxen was to reduce the labour input per unit 
area and increase the area cropped (up to 1.2 
hectares). Land is not limiting, being available 
to farmers on payment of a nominal rent of up 
to Le2 ha _1 . (Note: the local currency, the 
Leone, has changed greatly in value in recent 
years, so that international comparisons are 
difficult. At the time of the survey in 1983/4, 
Lei = US$0.17. At the time the Networkshop 
for which this paper has been prepared, 
Lei = US$0.05.) 

The survey also made an in-depth analysis of 
five farm households, two of which owned 
oxen. The major cost input for crop produc¬ 
tion was hired labour, which accounted for up 
to 80 % of total costs. Farmers using oxen were 
able to meet all their labour requirements for 
land preparation without hiring labour. Far¬ 
mers hiring oxen were able to reduce their 
land preparation costs per hectare by about 
35% (from Le267 to Lel78). However in all 
farms the overall gross margins and net farm 
incomes were small. A large farm of 13 hec¬ 
tares produced a gross margin of only Le2,750 
from crop production. Its net farm income was 
Le4,500, including sales of palm wine and 
cattle (Allagnat and Koroma, 1984). 
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Farmers’ associations for work oxen 

The French organization CFCF has been fund¬ 
ing various formers* associations throughout 
the country. About twelve of these associations 
have already been organized. Funds from the 
CFCF are allocated to the associations accord¬ 
ing to certain criteria such as the animal trac¬ 
tion experience in the area, the economic 
status of the farmers in the association and the 
philosophy of the project officer organizing 
the associations. In some cases, for example 
where farmers have no knowledge of animal 
traction but it seems to have great potential, 
the initial cost of funding the association to 
allow the purchase of oxen and equipment is 
provided free, with very little financial con¬ 
tribution by the farmers. In other cases farmers 
contribute one half of the initial cost. 

The associations are organized with two main 
objectives: 

- to introduce oxen in the area through group 
ownership, so that individual farmers when 
convinced about the economic importance of 
the technology can easily buy oxen and 
equipment for themselves. 

- to introduce the use of work oxen for addi¬ 
tional farm operations, such as row planting, 
weeding, groundnut lifting, ridging and trans¬ 
port. 

After two years of existence of these associ¬ 
ations, results so far have shown: 

- Some farmers from the associations have 
started buying oxen for themselves. 

- No farmer has yet started to use oxen for the 
new cropping operations such as planting 
and weeding. 

- Village transport using oxen is becoming in¬ 
creasingly important and the demand for ox 
carts is quite high. In one of the villages, the 
ox cart is used as an ambulance to transport 
sick people to the nearby clinic; it is also 
used to transport the chief to nearby villages. 


The constraints experienced so for in organiz¬ 
ing these associations include: 

- Some farmers tend to depend too heavily on 
the project to provide them with the oxen 
and equipment 

- There is sometimes poor management of the 
animals and equipment and this is especially 
a problem if somebody with high village 
status does not participate fully in the associ¬ 
ation’s activities. 

- Associations have found it difficult to assign 
or employ permanent ox-handlers who could 
then be fully responsible for the day-to-day 
management of the oxen. 

Rolako Station and Oxen Centre 

Rolako Rice Station is an establishment of the 
Ministry of Agriculture, Natural Resources 
and Forestry (MANR&F) located among boli- 
lands near the centre of the country. It is situ¬ 
ated about 200 kilometres along the main road 
from Freetown (the capital) to the Sierra 
Leone hinterlands. The station was con¬ 
structed in 1974 by the Chinese, with a work¬ 
shop equipped for the maintenance of agricul¬ 
tural machines and adjacent buildings with ex¬ 
tensive storage facilities. The facilities at Rola¬ 
ko were underutilized for many years, until it 
became clear that the station was well suited to 
become a national work oxen centre. It is situ¬ 
ated near the Mabole Valley, an area with 
great potential and where oxen are quite wide¬ 
ly used. Rolako is also on the main road to Ka- 
bala, headquarters of the EEC-funded Koina- 
dugu Integrated Agricultural Development 
Project (KIADP) which is firmly committed to 
the development of ox-traction programmes. 

Thus the Rolako Oxen Centre was set up in 
1982 at Rolako Station and it became the pro¬ 
fessional headquarters of the Sierra Leone 
Work Oxen Project. A senior Project Officer 
responsible for extension and training is in 
charge of the station. Present activities in the 
station include: 

- Equipment production and testing. 
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• Training for project staff, extension workers 
and ox-formers. 

- The demonstration of work oxen operations 
with various crops, including rice, ground¬ 
nuts, maize and cowpeas. Also the evaluation 
and demonstration of animal-powered gears 
for rice milling, cassava grating and water 
pumping. 

In order to allow the existing facilities to be 
utilized for the production of animal traction 
equipment, the workshop was partially re¬ 
equipped in 1982, with funds made available 
from the European Development Fund 
(EDF). The objective was to enable the work¬ 
shop: 

- to produce plows and other ox-drawn equip¬ 
ment to meet local demand 

- to maintain existing plows by ensuring the 
availability of spare parts and repair facilities 

- to modify and design new ox-drawn equip¬ 
ment for testing and evaluation. 

The ox equipment workshop was initially set 
up to assemble plows imported in kit form, or 
to fabricate them from steel supplied in par¬ 
tially cut form by an overseas manufacturer. 
The workshop has been equipped with a press, 
profile-cutter, lathe, grinders, drills and black¬ 
smith forges. The power supply has been from 
50-kW and 10-kW generators, and a stand-by 
portable generator is also available. To date, 
all imported materials have been provided by 
aid donors. Table 1 shows the origin, date and 
type of plow assembled at the workshop. 


Table I. Numbers and origin of plows 


assembled at Rolako 



Year 

Donor agency 

Plow type 

No. 

1983 

EDF&KIADP 

Pecotool 

100 

1983 

France 

Bourguinon 

40 

1984 

Plan International 

Pecotool 

150 

1984 

Canada 

Pecotool 

100 

1984 

FAO 

Victory 

20 

1986 

ODA 

Pecotool 

100 

TOTAL 



510 


On the basis of the research at Njala Univer¬ 
sity College and on-farm testing in several vil¬ 
lages, the Pecotool was selected as the most 
appropriate implement to be made available to 
farmers. This was because of its simplicity in 
terms of adjustment and handling and effi¬ 
ciency in soil inversion. Its helicoidal mould- 
board was found to invert the soil well. It could 
be used as a 6" (15 cm) or*9" (22 cm) plow and 
could function as a multipurpose toolbar since 
a seeder, weeding tines or a ridger could be 
used in place of a plow body. Farmer reaction 
had suggested that implement efficiency and 
quality were more important than price, so 
that costs were not considered as the major 
criterion for equipment selection. 

The Cows and Plows Scheme 

Since 1983, the Work Oxen Project has pro¬ 
vided technical advice to the charitable organ¬ 
ization Plan International, which has been 
funding the introduction of work oxen into 
new villages in the Bombali District. Thirty- 
two sets of oxen were introduced to thirty vil¬ 
lage groups within a twenty-mile radius of 
Makeni in the Plan International operational 
area. 

The objectives of the scheme were: 

- To introduce work oxen technology to the 
Plan-supported villages. 

- To train farmers in work oxen technology. 

- To organize the Plan villages into commit¬ 
tees (associations) in order to manage the ox 
unit and other agricultural inputs. 

• To cultivate 160 ha of swamps and upland 
fields with oxen within the Plan com¬ 
munities. 

- To demonstrate the economics of using work 
oxen technology. 

30 village committees (associations) were or¬ 
ganized. Each committee appointed an execu¬ 
tive comprising a chairman, secretaiy, treas¬ 
urer and an overseer and also provided three 
ox-handlers to take care of the oxen. The first 
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set of 20 ox-trainers were trained at Rolako 
Station and the rest were trained in their re¬ 
spective villages. The philosophy of Plan Inter¬ 
national involves its endeavouring to help the 
very poor by providing free assistance. There¬ 
fore work oxen and equipment were provided 
during the first year free of charge, and the as¬ 
sociation members only had to pay a modest 
plowing fee for two days (this was LelO/00 per 
day’s work in 1984). 

The scheme encountered some problems. In 
particular some committees lacked the ability 
to manage their work oxen units, and this led 
to a relatively high mortality rate, involving ten 
sets out of the total 32 pairs of oxen dis¬ 
tributed in the various Plan villages. Reasons 
for the deaths were generally related to poor 
husbandry practices such as limited grazing 
hours, overworking of the oxen, and provision 
of poor living conditions in the paddocks. Rea¬ 
sons for these may have been attributable to: 

- The Plan International philosophy of giving 
freely to the very poor meant that some of 
the committees could not cope with the re¬ 
sponsibility of taking care of the oxen, espe¬ 
cially during the off-farming season. In some 
cases it was lack of management skills and in 
other cases farmers (who had not invested 
their own money in the oxen) gave priority to 
other activities. 

- In some villages, other socially or economi¬ 
cally important activities clashed with the 
need for supervising the work oxen, and the 
oxen did not have sufficient time to graze. 
For example some ox-handlers neglected the 
care of their oxen during the period when the 
traditional secret societies were most active. 
In other cases the key morning hours (from 
07.00 to 10.00) were required for tapping 
palm trees for palm-wine, which provides 
Limba farmers with a very important source 
of income. 

- The supervision by the Work Oxen Project 
staff was not very efficient, as indicated by 
the poor state of some paddocks and the 
overworking of some animals. Part of this 


Table 2. Growth In work oxen activities 
in KIADP from 1983-1985 


Year 

Pain of Oxen 

Ana plowed 

1983 

74 

450 ha 

1984 

154 

935 ha 

1985 

250 (estimate:!) 

ISIS tia 


Source: KIADP Monitoring and Evaluation Unit (1985) 


could be attributed to the limitations of 
transport and fuel. 

- Animal health services were poor. Some of 
the oxen died (or the farmers were advised to 
slaughter them) simply because the Veteri¬ 
nary Department lacked the drugs or equip¬ 
ment to rescue the situation. 

The Integrated Agricultural 
Development Projects (IADPs) 

The Integrated Agricultural Development Pro¬ 
jects (IADPs) are major rural development 
programmes and the Work Oxen Project as¬ 
sists them by playing a catalytic role. In par¬ 
ticular the Work Oxen Project provides tech¬ 
nical information on animal traction and ani¬ 
mal-drawn implements and helps the IADPs 
set up their ox-units through advice and staff 
training. 

Koinadugu IADP and Musaia Ox Unit 
The Musaia Ox Unit is part of the Livestock 
Division of the Koinadugu Integrated Agricul¬ 
tural Development Project (KIADP). The ox 
unit performs the following activities: 

- Extension and the training of oxen and far¬ 
mers in the villages. 

- On-station demonstratiqns using work oxen 
to perform various cultivation operations for 
crops such as rice, cassava, maize and cow- 
peas. 

- Socio-economic surveys on animal traction 
farmers. 
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- Monitoring and evaluating the work oxen 
scheme. 

- Providing animal health services for oxen 
owners. 

Work oxen technology has rapidly developed 
in the KIADP area, as illustrated in Table 2. 

Oxen in the KIADP area are used mainly for 
primary cultivation (plowing) and for harrow¬ 
ing. Oxen are used for the cultivation of rice 
(swamp and boli varieties), millet, groundnuts 
and maize. Monitoring and evaluation reports 
show that, on average, oxen are used for work 
only 34 days per working season, including IS 
days when they are hired out to other farmers. 
The average hiring fee is Le30 per day, and the 
ox-owners consider such income to be very sig¬ 
nificant. The 34 working days include work on 
two or three different crops, and the reason re¬ 
ported by most farmers for the low usage of 
the oxen is that they do not have more land 
that is suitable for plowing with their oxen. 

In comparison with other animal traction pro¬ 
grammes in the country, the Musaia Ox Unit is 
very successful, especially in terms of increase 
in numbers of oxen per year. The farmers have 
received the technology with great enthusiasm, 
but there is a lot to be done by the KIADP 
work oxen extension personnel to ensure that 
the technology is used more efficiently and 
economically. At the moment, the use of oxen 


is limited almost entirely to plowing and har¬ 
rowing. Other recommended uses of work 
oxen in the KIADP area include transport, 
ridge making, and the use of animal-powered 
gears for rice milling or for water pumping to 
allow irrigated swamp cultivation in the dry 
season. 

Since 1984, KIADP has been involved in plow 
supply, and credit has been given for plow pur¬ 
chase, for oxen or for both. The terms of the 
loan include interest at 15% and a repayment 
period of four seasons. Repayment rates were 
very high for 1984 (97%) and apparently high 
for 1985 (loans are still being collected). The 
project placed considerable emphasis on care¬ 
ful choice of loan recipients with prior appro¬ 
val from village elders. A summary of some of 
the loans is given in Table 3. 

The Musaia Ox Unit has been successful for 
two main reasons. Firstly the programme was 
based on a comprehensive study of the tech¬ 
niques used in the local fanning systems, so 
that its recommendations satisfy the require¬ 
ments of the fanners and their crops. Secondly 
it has had a relatively slow pace of develop¬ 
ment. This has allowed careful selection of the 
loan farmers, detailed training and the provi¬ 
sion of proper extension follow-up. 

The KIADP has room for improvement, and it 
is recommended that the KIADP management 


Table 3. Summary of KIADP Work Oxen Loan Scheme 1984-1986 


Year 

Loan* 

(Le) 

Plowcost^ 

(U) 

Oxen cost^ 
(Le) 

Cash only 

No. of recipients'* 
Plow only 

Both 

Total 

1984 

1500 

250 

1400 

12 

14 

24 

50 

1985 

1800 

500 

1400 

15 

4 

33 

52 

1986 

Notes: 

2800 

850 

2100 






1. Maximum loan available per recipient. 

2. Plow prices are those quoted by Work Oxen Project for the PecotooL 

3. Oxen costs in the Koinadugu District are based on a pair purchased at 160 kg each at a price of Le4.40 kg' 1 in 
1984-5andLe6.60kg I in 1986. 

4.1986 loan yet to be implemented. 
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Table 4. Distribution of oxen in Sierra Leone (January 1986) 


Location 

Project 

Number of pairs 

Ownership 

NORTHERN PROVINCE 




Koinadugu 

IADP 

250 

Individuals & groups 

Koinadugu (Fadugu) 

WOP 

18 

Individual 

Mabole Valley (flombali) 

WOP 

150 

Individuals & groups 

Seed Multiplication (Bombali) 

SMP 

1 

Project 

Cows and Plows (Bombali) 

PLAN/WOP 

25 

Groups 

Rolako (Bombali) 

WOP 

3 

Station 

PortLoko 

WOP 

3 

Groups & station 

Bumbuna/Mapaki 

Catholic Mission 

3 

Mission 

Magbosi 

IADP 

9 

Groups & project 

North West 

IADP 

2 

Project 

Rice Research Station 

Institution 

2 

Institution 

Seed Multiplication (Kobia) 

SMP 

2 

Project 

Gbendembu School 

Institution 

1 

Institution 

Lunsar School 

ARCB 

. 2 

Institution 

Bafodia 

Mission 

5 

Mission 

Subtotal: Northern Province 

478 


SOUTHERN PROVINCE 




Njaia 

WOP/NUC 

9 

Various 

Moyamba 

FAO 

3 

Project 

‘ftkonko 

Methodist Church 

5 

Project 

Pujehun 

SAIDAC 

6 

Institution 

Subtotal: Southern Province 

24 


EASTERN PROVINCE 




Kenema 

SMP 

2 

Project 

Foindu 

WOP 

1 

Group 

Subtotal: Eastern Province 

3 


WESTERN AREA 




Newton 

WOP 

2 

Individuals 

PaLokko 

PLAN/UMC 

2 

Institution 

Subtotal: Western Area 


4 



GRAND TOTAL (SIERRA LEONE) 509 


should put more resources (notably transport) ations. This would enable draft animals to be 

at the disposal of the ox unit. The ox unit efficiently and economically used K the 

should adopt a staffing policy in line with the farmers. 

national programme, so that expatriates 

should have counterparts of a comparable 

level of training. Finally more on-farm and on- Magbosi IADP 

station demonstrations should be organized to Magbosi IADP started its draft animal pro- 

encourage diversification of work oxen oper- gramme in 1984 with great enthusiasm, and in 
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close cooperation with the Work Oxen Pro¬ 
ject. Six pairs of oxen have been trained for vil¬ 
lage demonstrations, and a pilot hire scheme 
nas been started in the various chiefdoms in 
the project area. Six of its extension workers 
were given specialized training by the Work 
Oxen Project, both at Njala University College 
and in ox-using villages in the Bombali Dis¬ 
trict. A large-scale ox-programme is to be 
started in early 1987 by the Project through 
funds from IFAD. 


North Western IADP 

The NWIADP based at Kambia has started a 
pilot draft animal programme in cooperation 
with the Work Oxen Project. The Work Oxen 
Project sent two of its field staff to train the 
NWIADP field staff in work oxen techniques 
and to assist the training of two sets of oxen. 
The programme at present is on an 
experimental basis comparing work oxen to 
power tillers for working in inland valley 
swamps. There are now funds available for 
training and distribution of 25 sets of oxen and 
equipment to farmers’ groups and individuals. 
The NWIADP project area has been extended 
into the Port Loko District with finance from 
the EEC An ox-unit component proposal has 
been incorporated into the project document, 
and its implementation is to start at any time. 
In the first year, twelve sets are to be trained 
and distributed to farmers' groups and twenty- 
four sets in the following year. 


Tikonko Agricultural Extension Centre 
(TAEC) 

TAEC is based in Bo in the Southern Province 
and it is developing animal traction in the vil¬ 
lages around Tikonko. Six sets of oxen are 
working in the centre and the surrounding vil¬ 
lages. The centre has developed a wooden ox 
cart that has both wheels and its bearings made 
of wood. The cart has been tested in the TAEC 
operational areas and the Work Oxen Project 


has ordered one for trial the Mabole Valley. 
TAEC is also training oxen and staff for SAI- 
DAC (Southern Agro-Industrial Development 
and Agricultural Centre). This institution has 
distributed six sets of oxen in the Puiehun Dis¬ 
trict on a hiring basis to farmers. There is great 
potential for ox-traction in the Pujehun Dis¬ 
trict since there are a number of large but 
widely separated cattle ranches in the area and 
extensive bolilands and inland valley swamps. 


Other projects and organizations 

MANR/FAO Swamp Rice Project started an 
ox unit this year in the Moyamba District in 
the Southern Province. A Peace Corps volun¬ 
teer is responsible for the ox unit with two 
Work Oxen Project field staff. The project is 
organizing farmers’ associations for using work 
oxen for swamp cultivation. A demonstration 
pair of oxen at Waterloo Village is doing well 
and this has boosted the interest of farmers’ 
and the project. For the next two years the 
project will introduce seven sets of oxen 
through the farmers’ associations. Thirty far¬ 
mers associations are expected to oe organized 
using both work oxen and power tillers. Com¬ 
parisons of both work oxen and power tillers 
will be made, considering aspects such as adap¬ 
tability, economics, availability of spare parts 
and social aspects. Farmers in this area are not 
used to cattle husbandry, although they have 
been working with power tillers for some time. 
Useful reports are to be expected from this 
project. 

Other organizations using work oxen are the 
Seed Multiplication Project and the Rice Re¬ 
search Station at Rokupr. These institutions 
use work oxen in their respective centres for 
the cultivation of inland valley swamps. The 
staff of these institutions were trained by the 
Work Oxen Project. 

Table 4 provides a summary of the distribution 
of work oxen by location, together with an in¬ 
dication of the promoting organizations. 
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Abbreviations and local terms 

AFVP Association Eran(aise des volontaires 

du progrts 

ARCB Agricultural Rehabilitation Centre 

for the Blind 

CFCF Comite fractals contrc la faim 

EDF European Development Fund 


EEC 

European Economic Community 

FAO 

Food and Agricultural Organization 
of the United Nations 

IADP 

Integrated Agricultural Development 
Project 

IFAD 

International Fund for Agricultural 
Development 

KIADP 

Koinadugu Integrated Agricultural 
Development Projec’ 

MANR&F 

Ministry of Agriculture, Natural Re¬ 
sources & Forestry 

MIADP 

Magbosi Integrated Agricultural De¬ 
velopment Project 

NGO 

Non-governmental organization 

NUC 

Njala University College 

NWIADP 

North Western Integrated Agri¬ 
cultural Development Project 

ODA 

Overseas Development Administra¬ 


tion (UK) 

SAID AC 

Southern Agro-Industrial Develop¬ 
ment and Agricultural Centre 

SMP 

Seed Multiplication Project 

TAEC 

Tikonko Agricultural Extension 
Centre 

TCO 

Technical Cooperation Officer 

UK 

United Kingdom 

UMC 

United Methodist Church 

WOP 

Work Oxen Project 

Bolls 

Bolilands are Bat grasslands with 
poor soils that flood for one to four 
weeks every year. 

Le 

Leone, the local currency. The Leone 
has changed greatly in value in recent 
years, so that international compari¬ 
sons are yety difficult. In 1983/4 (a 
period to which some .of Ihe Ggures 
refer), Lei « USS0.17. At the time of 
the Networkshop in 1986, Lei = 
US$0.05. 
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Abstract 

Sierra Leone is a net importer of its staple food, 
rice. Many programmes to increase rice produc¬ 
tion have been implemented with limited suc¬ 
cess. Present policies emphasize the development 
of inland valley swamps. Most farming in Sierra 
Leone is based on upland soils, with some culti¬ 
vation of small portions of rain-fed swamps. The 
traditional methods of swamp rice farming have 
evolved over centuries, using no fertilizers, low 
management, long-duration rice varieties and 
minimal soil preparation. Some systems are 
based on transplanting, others on broadcasting. 

Development agencies in Sierra Leone have tried 
to raise yields using an "Asian model " of swamp 
development designed to allow 2-3 crops per 
year. This system requires constructing a main 
drain, peripheral canals, regular plots, the com¬ 
plete levelling of the soil, very good water control, 
a steady supply of mineral fertilizers, high labour 
inputs, and a high level of management. The an¬ 
ticipated increases in yields in "developed” 
swamps have seldom been obtained by farmers, 
and reports are cited of local systems out-yielding 
improved swamps. "Asian model”-developed 
swamps are highly labour-intensive and labour 
shortages restrict efficient levelling and water 
management. Development agencies now con¬ 
sider that where swamp land is plentiful, increas¬ 
ing rice production by extending and improving 
traditional methods may be preferable to higher 
levels of development. 

Traditional systems are not dependent on fer¬ 
tilizer and use local seeds, and as swamp land is 
readily available, labour is the main limiting re¬ 
source. The use of work oxen could relieve the 
labour constraint. This would allow an increase 
in the area planted and also enable earlier plant¬ 
ing which has been shown to increase yields. Ox¬ 


carts could be used, for transporting produce. 
Work oxen are appropriate for achieving im¬ 
provements in traditional swamp cultivation be¬ 
cause they are not dependent on fossil fuels, they 
appreciate over their working life, proyide dung 
as a fertilizer, plows can be maintained by village 
blacksmiths and oxen can be successfully hired 
out within villages. In "Asian model " swamps 
work caen can be also be utilized for plowing 
levelling and puddling. 

The utilization of work oxen in swamp farming 
exemplifies a technology that may be realistic, 
challenging technically sound and appropriate. 
Techniques should be designed around the tradi¬ 
tional farming system with the participation of 
famters. 

Introduction 

The staple diet in Sierra Leone is rice. The 
country, once an exporter, now has an annual 
shortfall of 150 000 tonnes of clean rice. An in¬ 
crease of 270 000 tonnes of paddy rice would 
be required to meet this domestic demand. 

Many rice farming programmes designed to in¬ 
crease rice production have been implemented 
in the past: the mangrove development (1930s 
- 1950s) and mechanical cultivation of the 
bolis and riverain grasslands (1950s - 1960s) 
are two examples. Since the 1960s, the Min¬ 
istry of Agriculture, Natural Resources and 
Forestry has emphasized the development of 
inland valley swamps for rice production. 
Many aid agencies have participated in 
schemes designed to increase swamp rice pro¬ 
duction. These have included some large-scale 
initiatives funded by the Taiwanese and 
Chinese, and the small-scale inland valley 
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swamp development schemes of the 1970s, 
sponsored by the Integrated Agricultural De¬ 
velopment Projects, the Peace Corps/Small 
Farmers Project and the World Food Pro¬ 
gramme. 

At the request of the Ministry of Agriculture, 
Natural Resources and Forestry, the United 
Nations Development Programme (UNDP) 
and the Food and Agricultural Organization 
(FAO) of the United Nations initiated the “In¬ 
land Valley Swamp Rice Development Pro¬ 
ject” in September 1982. FAO is the imple¬ 
menting agency in conjunction with the Min¬ 
istry of Agriculture, Natural Resources and 
Forestry. The project is now based at Moyam- 
ba town, in the Moyamba District of Sierra 
Leone and is operational in swamp develop¬ 
ment throughout the Moyamba District. Cur¬ 
rent activities include swamp development, ag¬ 
ronomic rice trials, irrigation and soils ana¬ 
lyses, vegetable production, World Food Pro¬ 
gramme, work oxen and power tiller pro¬ 
grammes, and extension services. 

Traditional rice farming and 
the introduction of the 
“Asian model” 

Although conditions vary, traditionally the 
mixed upland farm is central to the local farm¬ 
ing systems. A mixed approach is used to mini¬ 
mize the potential disaster of a crop loss. In 
addition to their upland farms, 20-30% of the 
farmers work a portion of a rain-fed swamp for 
rice production (Knickel, 1984). The swamp 
farm is secondary to the upland farm, and is 
usually planted after the upland is completed. 

The traditional method of swamp rice farming 
by hand involves brushing and clearing of the 
swamp in May or June. From this point, one of 
three methods of soil preparation and planting 
can be used: 

In the dry season the farmer may use a 
swamp hoe to make large mounds that in¬ 
corporate weeds as green manure. These 
are planted with cassava or sweet potato 


during the diy season. After the first heavy 
rains, the mounds are dispersed and the 
soil is puddled for rice transplanting. 

- The farmer may simply turn the soil with a 
swamp hoe, puddle roughly, and then 
transplant the swamp rice. 

The farmers may use little soil prepara¬ 
tion, and simply broadcast their dry or pre¬ 
germinated rice seeds. 

Soil preparation and planting are usually com¬ 
pleted by August, with all operations being 
done manually. Weeding takes place in Sep¬ 
tember or October, with bird scaring in No¬ 
vember and December. Manual harvesting, by 
the stem or panicle method, takes place in De¬ 
cember or January. This traditional method of 
swamp farming uses little or no fertilizer, low 
management, long-duration, photo-sensitive 
rice varieties and minimal soil preparation. 
These farming systems with their particular 
methods of using swamps have evolved over 
centuries, and are based on the experiences of 
the farmers at their village level. 

In the past, development agencies in Sierra 
Leone have attempted to raise yields through 
the exclusive use of the “Asian model” of 
swamp development. This model is based on 
maintaining strict water control. It involves a 
great deal of planned work in constructing a 
main drain, peripheral canals to redirect water 
flow, the formation of regular plots divided by 
bunds, and the complete levelling of the soil 
inside these plots. With good water control, 
short-stalked varieties can be used with mine¬ 
ral fertilizers, with the goal of two and possibly 
three crops of rice per year. This system re¬ 
quires very good water management, a steady 
supply of mineral fertilizers, high labour in¬ 
puts, and a high level of management. 

In theory, increased rice production would off¬ 
set the high initial cost of the “Asian model”, 
so that over a period of years the higher yields 
would make it economically attractive. The 
problem with the past use of the “Asian 
model” in Sierra Leone is that the anticipated 
increases in yields have not always been ob- 


Anlmal Power in Fanning Systems 





Scott teaman 


tained by fanners, because the development 
has often not been well carried out. Knickel 
(1984) reported that in the Moyamba area, 
slightly higher yields were found in traditional 
swamps (1.49 t ha* 1 ) than in “developed 
swamps’* (1.371 ha* 1 ). A variety of reasons can 
be given for this happening: 

- The most significant difficulty faced by 
water-controlled farming methods is la¬ 
bour shortage. Sierra Leone is not densely 
populated, compared to many parts of 
South and South-East Asia. There is no 
large pool of landless or unemployed peas¬ 
ants willing to work as hired labourers 
(Richards, 1984). 

- The design, layout and construction of 
“developed” swamps have often been car¬ 
ried out to inadequate standards (Rich¬ 
ards, 1985). 

The improved technology of swamp rice 
cultivation requires timely and adequate 
supply of essential inputs to the farmers. 
Unfortunately, these inputs are frequently 
lacking or supplied late (Dingle, 1984). 
Farmers are not introduced to water man¬ 
agement when swamps are developed 
(Knickel, 1984). 

Levelling is not sufficient in most de¬ 
veloped swamps; it is highly labour-inten¬ 
sive, particularly where top soil is removed 
temporarily (Knickel, 1984). 

Emphasis in the past has been placed on 
rapid development rather than consolida¬ 
tion and maintenance. Practical or finan¬ 
cial assistance has been provided for initial 
development, but no credit has been avail¬ 
able to assist with the problems of main¬ 
tenance. 

- Sandy soil regimes are not conducive to 
intensive rice production. Their lack of 
water-holding capacity and their low clay 
content make fertilizer retention poor. 

- One type of design (the “Asian model”) 
has been used for all swamp types, 
whether they be perennial or seasonal. 

Clearly the Asian model i' not suitable for all 
conditions. In sandy soil regimes or seasonal 


types of swamps, the model has not performed 
as had been planned. For this reason, develop¬ 
ment agencies are now looking at different 
levels of development matched to the charac¬ 
teristics of each swamp. 


Extending improved traditional 
practices 

An FAO workshop on small-scale swamp de¬ 
velopment held in 1984 gave the following as 
one of its recommendations: 

- Clearly where plenty of swamp land is 
available (and only 80000 ha out of the 
potential 3000000 ha in Sierra Leone is 
cultivated) there are strong arguments in 
favour of increasing rice production by ex¬ 
tending and improving indigenous, tradi¬ 
tional methods rather than proposing 
higher levels . of development (FAO, 
1985). 

To increase production in this manner, more 
swamp land should be planted instead of in¬ 
creasing input and managemeni levels. Rea¬ 
sons for this are as follows: 

Farmers will not be dependent on acquir¬ 
ing fertilizer and newer high-yielding seed 
rice. 

Farmers already have much knowledge of 
the traditional type of swamp nr? farming. 
The traditional systems are less labour-in¬ 
tensive than those of the “developed” 
Asian model. 

With the traditional swamp systems, no 
permanent structures such as drains and 
bunds are developed, so that the tradi¬ 
tional lack of secure land tenure is less of a 
problem. 

Swamp land is not yet in short supply, and to 
extend the area planted in the traditional man¬ 
ner little or no fertilizer is used and seed rice is 
usually available. Thus labour is the only limit¬ 
ing resource, and so the use of work oxen may 
be encouraged to assist in the labour require¬ 
ments. 
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Studies carried out at Njala University College 
demonstrated that human labour for plowing, 
harrowing and levelling was reduced from 567 
hours per hectare for hand cultivation to 147 
hr ha'i using oxen (Starkey, 1981). This is a 
substantial saving in labour and would assist in 
increasing the area planted, thus increasing 
production. In addition, the oxen would assist 
in the following areas: 

- By helping to relieve labour constraints 
during the planting season, the use of oxen 
should allow more timely planting of 
swamp rice (in June and July) after the up¬ 
land rice has been planted (in May and 
June). Early planting of traditional rice 
varieties in June and July yielded an aver* 
age 1.471 ha' 1 compared to 1.181 ha* 1 for 
rice planted in August or September 
(Knickel, 1984). 

Possible assistance could also be provided 
to the traditional mixed upland farm for 
plowing, harrowing, weeding and seeding. 

- Transportation of products using an ox¬ 
cart. 

Regular plowing aids water retention, by 
creating a “pan” in the sandy swamp soils. 

Production can be increased by planting more 
swamp land in an improved traditional man¬ 
ner, rather than increasing management in¬ 
puts. Constraints to production at all levels are 
more often due to labour that land (FAO, 
1985). Labour, the biggest obstacle, is reduced 
by the use of work oxen. 

The merits of work oxen 

In September 1985, an FAO seminar was held 
at Njala University College to explore the is¬ 
sues surrounding the use of work oxen and 
power tillers. It was considered that work oxen 
were more appropriate because: 

- The oxen are not dependent on fossil fuels 
for operation. Availability of fuel, together 
with its cost, presents a problem for oper¬ 
ation of power tillers. 

- Spare parts for ox plows are manufactured 
in the country and are available, while 


power tiller spares must be ordered from 
overseas using foreign exchange. 

- Many village blacksmiths can repair plows, 
while the power tillers need special atten¬ 
tion by trained mechanics. 

- Work oxen have a much lower running 
cost ratio than power tillers (Kanu, 1984). 

- Work oxen appreciate over their working 
life while power tillers depreciate. 

- With the high price and unsteady supply of 
mineral fertilizer, the use of oxen dung as 
a fertilizer can be of great assistance. 

- Additional income tan be earned by the 
hiring out of oxen at the village level. 

Certainly the debate concerning animal trac¬ 
tion and mechanization will continue, but the 
point must be made that they are not mutually 
exclusive. In some areas power tillers may be 
appropriate. However in the current economic 
situation and considering long-term national 
development goals, work oxen seem more ap¬ 
propriate for achieving the desired improve¬ 
ments in traditional swamp cultivation at the 
village level. 

Conclusion 

Swamp development is continually evolving in 
Sierra Leone. We have learned from the past, 
and as a result, we are now targeting levels of 
development to each unique swamp. The 
“Asian model” can be implemented in appro¬ 
priate swamps through the techniques of con¬ 
tour bunding, and additional knowledge of the 
soil regime. In the “Asian model” work oxen 
can be utilized for plowing, levelling and pud¬ 
dling. However, in areas where the swamp 
does not lend itself to full development, an im¬ 
proved traditional method of swamp farming 
can be used. 

A recent FAO report stated that an improved 
technology has to be realistic and challenging. 
It has to be technically sound and appropriate 
under the given conditions. It should be de¬ 
signed around the farmers and their traditional 
farming systems, ideally with the participation 
of the farmers themselves (Knickel, 1984). The 
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utilization of work oxen in swamp farming 
exemplifies such a technology. 
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Abstract 

Draft animal technology fits well into ine scdo- 
economic structure of rural people. lu West 
Africa, crop farmers are a target for the animal 
power technology. Since their knowledge in cattle 
husbandry is often limited, improvement of their 
animal management skills is essential and socio- 
ethnological aspects must be considered. Animal 
management determines the work potential of 
draft animals and should be of serious concern 
to all draft animal programmes. Most draft 
animal programmes underestimate the im¬ 
portance of the veterinary component until 
casualties occur. 

In Sierra Leone, draft animal technology was in¬ 
troduced in 1927. Despite lack of promotion it 
persisted, mainly for primary cultivation. Far¬ 
mers have developed a double plowing technique 
that increases soil organic matter and reduces 
weed growth. On-farm surveys have shown that 
N’Dama oxen averaged 41 working days a year 
on plowing and 3 days a year on harrowing, cul¬ 
tivating 6.7 hectares, with other operations being 
of negligible importance. 

Sweet potatoes and cassava are grown on 
mounds and the normal ox-plow makes suitable 
ridges more quickly and effectively than a con¬ 
ventional ridger. 

The use of draft animals increases the area of 
cultivation and the area to be weeded. Seeders 
are expensive, complicated and sensitive to soil 
conditions, but their advantages are realized at 
the time of inter-row weeding. Animal-drawn 
weeding leads to 40-50% cost saving compared 
with hand weeding The acceptance of work oxen 
weeding techniques is very low due to seeder 
problems, the fact that weeding is mainly done by 
women and the reduced potential for traditional 


mixed cropping if seeders are used. Few farmers 
use groundnut lifters. Animal gears are being 
tested on station. The use of ax carts is increas¬ 
ing and such rural transport keeps animals 
utilized throughout the year. 

In Sierra Leone natural pasture is the basis of 
the nutrition of draft animals as it is available 
throughout the year. If animals lose condition 
work is reduced and grazing time increased. 
Herdsmen prepare mineral supplements from a 
mixture of leaves, teimite hill soil and salt. Agro- 
forestry feed supplements requiring little work 
may have potential 

Introduction 

The use of draft animals as a source of farm 
power dates back some thousands of years but 
in sub-Saharan Africa with the exception of 
Ethiopia the introduction of draft animals for 
crop cultivation occurred between 1905 and 
1935, particularly for the production of export 
crops like cotton and groundnuts (Starkey, 
1986). 

It is worth recalling that European agriculture 
relied on animal traction until after the second 
world war when tractors increasingly replaced 
draft animals. By this time a permanent infra¬ 
structure had been developed for the mainte¬ 
nance and repair of machines and farmers had 
become well skilled and business-orientated. 
In contrast to European farmers, the majority 
of the farmers in sub-Saharan Africa still de¬ 
pend on human labour, using rudimentary 
tools like hoes and cutlasses. Therefore the 
utilization of draft animals in farming in sub- 
Saharan Africa must not be viewed as a step 
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backward but rather as a technology appropri¬ 
ate to the prevailing socio-economic condi¬ 
tions and moreover an intermediate technol¬ 
ogy from human power to conventional mech¬ 
anization. 

In Sierra Leone the draft animal technology 
was introduced in 1927 on a very small scale in 
the Mabole Valley and part of the Koinadugu 
District Although the authorities neglected to 
promote the technology, it persisted. Plows 
bought in 1950 are still in use today, the tech¬ 
nology having passed on from one generation 
to the next. Though the technology was appro¬ 
priate and viable, it never expanded beyond 
the areas into which it had been introduced be¬ 
cause of lack of infrastructure for repairs and 
maintenance. 

In Sierra Leone, cattle husbandry and manage¬ 
ment are exclusively practised by the Fulani 
tribe. The non-Fulani groups concentrate 
mainly on crop farming and raising of small 
ruminants and they therefore have little or no 
knowledge of cattle husbandry and manage¬ 
ment. The crop farmers generally regard live¬ 
stock particularly cattle farming as an inferior 
occupation. Since crop farmers are now the 
target for the animal power technology, socio- 
ethnological aspects must be reckoned as a 
constraint to the acceptance, use and manage¬ 
ment of draft animals. The degree of accept¬ 
ance varies among ethnic groups. For example 
the Madingoes, the Yalunkas and the Koran- 
kos in Sierra Leone are more receptive to ani¬ 
mal power technology than other ethnic 
groups. 

Like several draft animal programmes, the 
Sierra Leone Work Oxen Project has focused 
mainiy on equipment development, and has 
tended to neglect socio-ethnological factors 
that affect village level animal management. 
This neglect has resulted in the slowdown of 
draft animal programmes among certain ethnic 
groups, novices in cattle husbandry. 


The utilization of draft animals 

Primary cultivation 

Plowing has been the oldest and the principal 
fanning operation using work animals. In 
much of Africa and Asia plowing is the only 
operation performed by draft cattle, although 
plowing may be followed by harrowing or le¬ 
velling in order to obtain a good seedbed. In 
Sierra Leone, plowing is done in swamps, rive¬ 
rain grasslands, bolis and stump-free uplands. 
Plowing is a major constraint in subsistence 
agriculture. In 1986 a farmer in Sierra Leone 
wishing to cultivate a hectare of farmland 
might have, to pay an average of Le500 to hire 
manual labour, Le375 for the service of a trac¬ 
tor, but only LelOO for the hire of work oxen. 
Thus there are substantial savings to be made 
through hiring work animals. 

Farmers in Mabole Valley in Sierra Leone 
have developed a double plowing technique 
with work oxen. This involves plowing at the 
beginning of the rains and the second plowing 
towards planting. This practice has been ob¬ 
served to increase yield due to increase in soil 
organic matter and reduction in weed growth. 

Secondary tillage or seedbed preparation is 
considered as a light operation and is usually 
performed by women and children. However it 
is time- and labour-consuming and the use of 
draft animals for harrowing would relieve 
women and children. Therefore harrowing 
with draft animals could become important in 
peasant agriculture. Farmers in Sierra Leone 
arc being introduced to a triangular wooden 
harrow which can be made by village artisans 
and this implement is being promoted by the 
Work Oxen Project. Besides upland harrow¬ 
ing, the triangular wooden harrow can be used 
for puddling in swamps and levelling in both 
swamps and upland. 

On-farm surveys have shown that a pair of 
N’Dama oxen averaged 41 working days a year 
on plowing and 3 days a year on harrowing, 
with other operations being of negligible im- 
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portance; an average of 24*30 ox-team-hours 
per hectare was recorded, representing an 
average of 6.7 hectares a year. There are indi¬ 
vidual teams recorded to have plowed 18 hec¬ 
tares in a season at the rate of 0.5 hectares per 
working day (Allagnat & Koroma, 1984). On- 
station trials in developed swamps gave figures 
of 33 ox-team-hr ha' 1 for plowing and 38 ox- 
team-hr ha* 1 for harrowing and levelling 
(Starkey, 1981). 

In Sierra Leone, the Work Oxen Project has 
promoted the practice of two-person control 
of animals instead of the traditional several- 
person control. In neighbouring Guinea con¬ 
trol by one person is practised which is more 
efficient in terms of human labour. 

Ridging 

Tuber crops like sweet potato and cassava are 
traditionally grown on mounds or heaps pre¬ 
pared by using the local broad hoes. The oper¬ 
ation is almost similar to traditional plowing 
in terms of labour requirement. The use of 
work oxen for such operations can substan¬ 
tially reduce the labour requirement and time 
spent compared with the traditional method. 

In Sierra Leone, the ridger has not proved to 
be a better imminent than the plow, for in 
heavy soils the plow itself makes good ridges 
more quickly and effectively than a conven¬ 
tional ridger. The ridger requires several 
passes on a well-plowed and harrowed area to 
make a ridge, whilst by using the plow, two 
passes on either side produce a standard ridge 
even in ur.plowed land. The use of the ridger is 
restricted to upland but the plow can ridge in 
all the three ecologies: upland, riverain grass¬ 
land and swamp. Farmers are therefore not 
very keen on the use of the ridger. 

Seeding 

In West Africa seeding with draft animals is 
only common in certain dry upland ecologies. 
This practice is much more popular in the 
Sahelian zone than in the forest zone where 


the soil is heavy and stumping is a difficult 
operation for farmers. In Sahelian countries 
seeding with animal-drawn seeders is common 
among cotton and groundnut farmers. For 
example in 1977, Senegambia had 233,(XX) 
seeders (Sargent et al , 1981). The advantage of 
seeding with draft animals using a single row 
seeder is only realized at the time of inter-row 
weeding, which is a very big constraint in peas¬ 
ant farming. Animal-drawn weeding leads to 
40-50% cost saving compared with hand weed¬ 
ing. 

Trials carried out in Sierra Leone showed that 
oxen working 5-6 hours a day could seed an 
area of 0.4 to 0.5 hectares. A single ox can also 
be used in seeding since it is a light operation. 
In the villages seeding with oxen is still at a 
demonstration stage and the demand for 
seeders is not as high as the plow, the ox cart 
or the harrow. Generally seeders are expens¬ 
ive, complicated and sensitive to the quality of 
seedbed preparation and soil moisture. 

Weeding 

Weeding with oxen has a high potential for 
saving labour and time as compared with the 
traditional method. For example, with trials in 
Sierra Leone, hand weeding of groundnuts re¬ 
quired 403 person-hours ha' 1 , while the use of 
oxen reduced it to 76 person-hours ha* 1 
(Starkey, 1981). As in many places, the accept¬ 
ance of work oxen weeding techniques among 
peasant farmers in Sierra Leone is very low 
and this is attributed to: 

- The disadvantage of a seeder which is com¬ 
plex, costly and sensitive to soil conditions. 

- Weeding is mainly done by women and un¬ 
fortunately only males work with the animals 
who consider weeding as a very light oper¬ 
ation. 

- The potential for traditional mixed cropping 
is greatly reduced if a seeder is used. 

The use of draft animals implies increases in 
the area of cultivation and therefore the area 
to be weeded. Weeding being a major limiting 
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factor to crop production, the adoption of ox- 
weeding techniques by peasant farmers 
through effective extension will be a major 
step forward in agricultural development 

Another means of reducing weed growth is 
practised by experienced farmers in the Ma- 
bole Valley of Sierra Leone. They practise 
double plowing to avoid pre-planting weed 
clearance and to reduce subsequent weed 
growth on upland? and in swamps. Fanners 
also claim to have increased yields with double 
plowing compared with single plowing because 
of the additional green manure. 

Harvesting 

Unlike Senegambia where there are about 
90,000 lifting implements for uprooting 
groundnuts, in Sierra Leone hardly any far¬ 
mers use groundnut lifters. This is mainly due 
to the practice of scattered planting, the fact 
that groundnuts are not a major crop and be¬ 
cause most of the operations are done by 
children and women. 

Harvesting of rice is a big constraint in rice 
production. Farmers can lose a high propor¬ 
tion of the yield of the rice if harvesting is not 
done in a very short period from the point of 
complete maturity. Should it be possible, the 
development of an ox-drawn rice harvesting 
implement would be much more appreciated 
than groundnut lifters. 

Animal-powered gears 

Animal draft force can be converted to 
mechanical energy to operate water pumps, 
rice hullers, maize grinders and cassava graters 
through gear systems. The animals are at¬ 
tached to a horizontal pole and as they walk in 
a circle the gear system Is operated. 

In Sierra Leone, this technique is fairly recent 
and it is currently only undergoing on-station 
trials at Rolako. If it works, and is accepted by 
farmers in Sierra Leone, the processing of ag¬ 
ricultural produce at village level will be facili¬ 


tated and by adding value in the villages, a 
greater proportion of high consumer prices 
will remain with the farmers. It will therefore 
reduce the powers of the shrewd middle-men 
who reap more profit from farm produce :han 
the farmers themselves. 

Irrigation can be a constraint in the fanning 
systems in the dry season. Farmers are willing 
and able to cultivate crops right through the 
year but lack of rains for six months prevents 
this. Therefore the use of animal power for 
irrigation purposes could increase annual food 
production and lead to self-sufficiency in the 
staple food, rice. 

Transport 

Transport is a major constraint at village level. 
Substantial quantities of agricultural produce 
are transported on the heads of the people, 
mainly women and children. Inadequate trans¬ 
port can be a limiting factor to the production 
of crops like fruits and vegetables. The use of 
draft animals to pull carts leads to a conveni¬ 
ent form of rural transport and keeps the ani¬ 
mals utilized throughout the year. The tech¬ 
nique is fairly recent in Sierra Leone but the 
demand for it is veiy high among farmers. 

The work achieved by draft cattle in transport 
operations is very variable, depending on ani¬ 
mal size and conditions, cart design and the 
nature of the terrain. In Sierra Leone, the met¬ 
al-wheeled ox carts manufactured at Rolako 
carry about one tonne using 4-5-year-old 
animals. 

The management of draft 
animals 

General 

Management is invariably the most important 
factor that determines the work potential and 
working life of draft animals. In West Africa 
cattle rearing is a tradition of the Fulani tribe 
and the non-Fulani tribes are crop farmers 
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whose traditional skills in cattle management 
are few. Animal management should be of 
serious concent to all draft animal pro¬ 
grammes in West Africa since most farmers in¬ 
volved tend to be non-Fulani. Draft animal 
management includes feeding, housing and 
health. 

Nutrition 

In sub-Saharan Africa the natural pasture is 
the basis, and in most cases the only compo¬ 
nent, of the nutrition of draft animals. Mine¬ 
rals and farm residues such as groundnut hay, 
rice straw and maize stover are seldom made 
available to animals in the more humid areas 
like Sierra Leone. During the dry season, far¬ 
mers leave their animals to range widely in 
search of grazing. In the Sahel areas the effect 
of the dry season is to reduce the animals to a 
very poor state by the time they are required 
for work at the beginning of the rainy season. 
In Sierra Leone, the availability of green pas¬ 
ture for work oxen throughout the year makes 
it possible for most farmers to keep their ani¬ 
mals in the dry season and apparently the ani¬ 
mals are in a better state during the dry period 
when there is less work and less of a health 
problem. 

The natural pasture in Sierra Leone tends to 
be inadequate in legumes, as they are domi¬ 
nated by fire-climax grasses like Imperata, Pen - 
nisetum (elephant grass) and Panicum (Guinea 
grass). In non-savannah areas like the south¬ 
ern and eastern part of Sierra Leone, shifting 
cultivation permits the growth of fresh, succu¬ 
lent grasses in the newly abandoned fields. 
Starkey (1984) recommended a low input/low 
output system for Sierra Leone, implying that 
free grazing fitted well into the traditional so¬ 
cioeconomic system and that the output of the 
draft oxen should be made commensurate with 
the traditional low feed quality. Under such a 
system, if animals appear to be losing condi¬ 
tion, their work is reduced and their grazing 
time increased. The overall work may be four 
hours a day for five days a week as this cat: 


generally be maintained on the available pas¬ 
ture. 

At farm level it is generally difficult to 
preserve forage either in the form of hay or sil¬ 
age. For hay, the major problem involved is 
•he unavailability of extra labour at labour 
peak periods, and in the humid tropics, the 
high humidity and rainfall makes drying diffi¬ 
cult. The idea of silage has never extended be¬ 
yond the confines of the university and live¬ 
stock stations in Sierra Leone. It is labour-in¬ 
tensive and a costly operation at farm level. 
With all the difficulties in providing better 
feed quality at farm level, it could be more ef¬ 
fective to use agro-forestry crops requiring 
little work. Certain Acacias or Leucaena leu- 
cocephala are cheap and effective means of im¬ 
proving draft animal nutrition at village level. 

It is a good practice to ensure that working 
animals are provided with clean water once a 
day to compensate for the loss in water 
through sweating and salivation and to com¬ 
plement the increase in dry-matter intake asso¬ 
ciated with the energy requirement for work. 
In the dry season the provision of 30-40 litres 
per day/per animal is considered reasonable. 

Herdsmen in Sierra Leone are aware of the 
importance of minerals and vitamins for their 
animals. They therefore prepare mineral sup¬ 
plements known as tupal from a mixture of se¬ 
lected leaves, termite hill soil and common 
salt. This is also associated with traditional 
ceremonies to protect the animals from super¬ 
natural forces. Work oxen farmers generally 
provide the animals with some common salt 
on a regular basis for nutritional purposes and 
to encourage close human contact with the 
animals. 

Housing 

The health, strength and lifespan of draft ani¬ 
mals are of crucial importance for ensuring the 
viability of animal power technology. There¬ 
fore the protection of draft animals from harsh 
weather conditions through the provision of a 
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cheap form of housing is advisable. In Sierra 
Leone farmers generally bring their animals 
dose to their homes at night. Some farmers 
provide a shed while others even allow them 
into their houses. The shed or paddock should 
have a sloping floor to allow runoff. To reduce 
the problem of flies, the shed should be dung- 
free and not muddy. Below the roof residues 
such as groundnut hay or rice straw can be 
stored for the dry season. It is advisable for 
each shed to have a crush and stock to facili¬ 
tate yoking of the N’Dama animals and veteri¬ 
nary examination. 

Health 

For farmers unused to cattle rearing, animal 
health is a bis problem at village level. The 
success of any draft animal programme de¬ 
pends greatly on the effectiveness of the veteri¬ 
nary service. However most draft animal pro¬ 
gram: tes underestimate the importance of the 
veterinary component until casualties occur. 
For example, the Sierra Leone Work Oxen 
Project once experienced an animal mortality 
rate of about 25% which was associated with a 
heavy infestation of the fly Stomoxys and a 
shortage of insecticidal chemical in the 
country. Despite the hardiness of N’Dama to 
diseases like trypanosomiasis, they are still 
prone to certain endemic diseases and endo- 
and ecto-parasitic infestations including 
worms, livcrflukes, ticks and flies. Bloat is not 
very frequent but if it does occur, farmers treat 
it by giving half a litre of palm oil to the ani¬ 
mal. 

Conclusions 

In sub-Saharan Africa, with the exception of 
Ethiopia, the utilization of draft animals in 
farming is relatively recent. Farmers still rely 
greatly on human power for the cultivation of 
their farms. Draft animal technology is not a 


backward technology but an intermediate tech¬ 
nology to tractorized mechanization that fits 
well into the socioeconomic structure of the 
rural people. 

In Sierra Leone the utilization of draft animals 
is mainly for primary cultivation at farm level. 
Other operations are being demonstrated and 
assessed on-farm. The demand for ox carts is 
increasing since transport is a constraint in 
rural areas. The animal-powered gear system is 
at a trial stage but if it succeeds in processing 
agricultural produce and in irrigating crops 
during the dry season, the overall annual agri¬ 
cultural production could be boosted towards 
self-sufficiency. 

The management of draft animals should be an 
area of concern because the viability of the 
technology depends to an extent on the health, 
strength and working life span of the animals. 
In West Africa draft animals are mainly used 
by crop farmers whose knowledge in cattle 
husbandry is very limited. The improvement of 
the animal management skills of such farmers 
is essential in sustaining animal power tech¬ 
nology at farm level. 
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Abstract 

Information on animal power and fanning 
systems was obtained through an economic 
survey of three villages and by monitoring the 
Loan Scheme of the Koinadugu Integrated Agri¬ 
cultural Development Project (KIADP), Sierra 
Leone, 

The area is very hilly. Swamp farms averaging 
1.3 ha are used for rice in the rainy season, and 
for vegetables and sweet potatoes in the dry 
season. There is no water control in swamps 
and rice yields average 1000kg ha-1 (range 
335-2020 kg ha' 1 ). Upland farms averaging 
1,6 ha are used in the rainy season for upland 
rice and groundnuts, and small areas of 
tomatoes, maize, millet and cassava. Ground¬ 
nuts yield 500 kg ha’ 1 (range 110-980 kg ha’ 1 ). 
Men and women have different responsibilities 
for crop cultivation. Family labour is a limiting 
resource and hired or exchanged labour is re¬ 
wired for 60-30% of farm work. 

The Loan Scheme has provided 167 loans to 
purchase oxen and/or plows. The oxen loan is 
below the cost of suitable animals, so farmers 
buy young small animals. Oxen are branded 
*>ith project marks to reduce fraud and theft Vil¬ 
lage level training created logistical problems so 
training is being centralized. The Pecotool tool¬ 
bar is expensive and is not used as a multipur¬ 
pose implement. Traders sell cheaper, less com¬ 
plex plows smuggled in from Guinea. There is no 
insurance against mortality. Veterinary drugs are 
not available to farmers. Ox mortality is 8% 
(4% disease, 4% accidents) and 6% of oxen 
have to be changed due to sickness or injury. The 
animal health services in Koinadugu urgently 
need strengthening. 


Average annual use of oxen is 41 days' plowing 
for swamp rice (41 %), millet (19%), upland rice 
(17%), groundnuts (15%), maize (4%) and cas¬ 
sava (3%). Increased use is constrained by lack 
of flat or cleared land. Most (78%) farmers hire 
out their animals, for an average of 11 days a 
year. Grazing is supervised by young boys belong¬ 
ing to the family. Most farmers have to pay com¬ 
pensation payments for damage caused by their 
draft animals. 

Economic data on the costs of maintaining oxen 
are provided. The cash needed to adopt animal 
power with a KIADP loan is equivalent to the 
annual sales of farm products, and is twice the 
annual labour expenditure. Thus investing in ox 
cultivation is difficult. Existing farms are small 
and could be plowed in just 15 days, if they were 
level. Most upland farms are steep, rocky and full 
of stumps. Farming is risky and yields erratic due 
to pests. Most dry season crops are grown on 
raised beds and alternative systems using animal 
power are unproven. However labour constraints 
and the appreciating value of oxen make animal 
traction potentially attractive, if if can be com¬ 
bined with increased farm size, diversified oper¬ 
ations (ridging for tuber crops) and hiring out 
animals. 


Introduction 

This is a condensed version of two detailed 
papers that were prepared for the Network- 
shop and circulated in both English and 
French (Corbel, 1986a, 1986b, 1986c and 
1986d). The information contained in this 
paper was obtained through the regular moni¬ 
toring and evaluation of the Work Oxen Loan 
Scheme of the Koinadugu Integrated Agricul- 
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tural Development Project (KIADP) based at 
Kabala, »n the north of Sierra Leone. It also in¬ 
cludes the results cf a one-year economic sur¬ 
vey in three villages in the vicini ty of Kabala. 

Being an economic study, many figures are 
provide in the local currency, the Leone (Le). 
The Leone has changed greatly in value in re¬ 
cent years, so that international comparisons 
are difficult. During the period covered by the 
survey the Leone was effectively devalued by 
about 350% (Lei = US$0.17 in 1984 to 
Lei = US$0.05 at the time of the networkshop 
in 1986). A further complication is that during 
the period covered by this survey, much of the 
economy was influenced by parallel exchange 
rates (black market) up to twice those of the 
official rates, a problem which was greatly re¬ 
duced when the Leone was officially “floated” 
and effectively devalued. These forces have 
fuelled inflation and so comparisons of figures 
in Leones between years are difficult. In these 
circumstances, Leone figures are quoted 
mainly to allow a comparison of relative costs 
and prices for farm inputs and outputs during 
the same season. The abctlu.c value of the 
figures quoted is now mainly of historical 
interest! 

The prevailing farming systems 

Cropping systems 

The Kabala area is noted for its hilly terrain. It 
has two main agro-ecological conditions: up¬ 
land (level land, slopes or steep hills) and in¬ 
land valley swamp. During the r?iny season, 
which lasts from mid-April to mid-November, 
these ecologies are planted with rice in the 
swamps and with groundnuts, tomatoes, cassa¬ 
va, millet and maize in the upland. During the 
dry season a second rice crop may be grown in 
the swamps. More commonly the swamps arc 
used in the dry season to grow groundnuts and 
sweet potatoes, together with vegetables such 
as okra, cabbage, onions and aubergines. 

Each village has its particular cropping pat¬ 
terns. However, on average, swamp farms ac¬ 


count for 31% of the overall area cultivated 
during the rainy season, and upland farms ac¬ 
count for the remaining area. Since swamps 
are also cultivated in the dry season, swamp 
farms represent 44% of the area cultivated ■ 
during the whole year. Swamp farms average 
0.8 ha during the rainy season and 1.3 ha over 
a full year, while the upland farms average 
1.6 ha. During the rainy season the major 
crops cultivated in terms of area are swamp 
rice (31% by area), upland groundnuts (28%) 
and upland tomatoes (10%). While all farmer 
grow significant quantities of swamp rice and 
groundnuts, crops like maize, millet and cassa¬ 
va are not universally grown. 

Swamp rice farms, as well as upland millet and 
cassava farms, are generally under the control 
of the head of the household, although some 
swamp rice farms can be allocated to the wives. 
Upland ■'-oundnut and okra farms are under 
the control of women, while such cash crops as 
tomatoes, carrots and sweet peppers are culti¬ 
vated by both men and women, whatever their 
position in household. Maize is also culti¬ 
vated as a cash crop by the head of the house¬ 
hold and women often have their own small 
backyard plots for home consumption. 

During the dry season, the major crops in 
terms of area grown are sweet potatoes 
(0.1 ha) and groundnuts. The area planted 
with onions, cabbage and sweet peppers is 
quite small. 

Land suitability for ox traction 

The ecology, size, shape and location of the 
farms often make it difficult to contemplate 
the introduction of animal traction. Most up¬ 
land farms are totally unsuitable for ox cultiva¬ 
tion due to the gradient and the presence of 
rocks and stumps. The swamps are not de¬ 
veloped, so that lack of water control com¬ 
bined with swamp vegetation prevents farmers 
from plowing all their swamp. A survey of 14 
farms suggested that between 30-80% of the 
farm-land was unsuitable for animal traction. 
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The average area of land suitable for ox plow¬ 
ing was just 1.1 ha per farm. 

During the dry season, most crops are grown 
on raised beds and large heaps. Unless farmers 
consider that ox ridging could be appropriate 
to their conditions, they are likely to continue 
to employ external labour to prepare these 
high heaps. 

With farms of their present size and crops, 
oxen could achieve most of the plowing in just 
15 days. With such low utilization, the daily 
cost of the oxen would he prohibitive, even 
compared to relatively expensive hired labour. 
Thus if animal traction is to be profitable and 
adopted, farmers would have to increase the 
annual utilization by: 

- increasing the total area of the farm with 
suitable land, 

- increasing the area cropped in the dry 

season, 

making use of oxen for more operations 

(ox ridging and weeding), 

hiring dut animals <:o other farmers. 

Household labour 

In the present system, labour is the main pro¬ 
ductive resource. It is also the main input since 
both hired and exchanged labour are frequent¬ 
ly used to perform farm operations. Family la¬ 
bour alone cannot cope with the overall 
amount of wrrk needed and “companies of 
work" have d ;ve!oped as one social custom de¬ 
signed to al'eviate the labour constraint. In the 
area of thr survey, most of the farmers are men 
with two wives. 25% of farmers have three or 
more wives. There are large numbers of child¬ 
ren in families and one third of household 
members arc not engaged in farming activities 
due to their young age. Teenagers of 15 years 
or more have their own farms. The average 
land cultivated per full-time farmer is 0.4 ha. 

Farm operations are allocated to different gen¬ 
der groups. Men perform most primaiy culti¬ 
vation. Men also control most of the land suit¬ 
able for ox plowing. Thus if draft animals are 


adopted, the main beneficiaries will be men. In 
the first instance, women would be unlikely to 
use animal traction since they are not involved 
in swamp plowing and most of their farming is 
performed on upland terrain that is unsuitable 
for ox cultivation. 

External labour 

External labour is regularly used on most 
farms in the area. Hired labour is paid with 
cash plus daily meals. Exchanged labour , 
derived from the informal labour organiza¬ 
tions, receives meals but no fee. Only 6% of 
the farms surveyed were cultivated entirely by 
family labour. Data collected on 21 swamp rice 
farms indicated that on all farms 81% of the 
work-days recorded by farmers for brus’-ing 
(farm clearance) was done by external our 
(both hired and exchanged), as was 73% of the 
soil tillage. Data collected on 31 upland 
groundnut farms indicated that hired labour 
was used for 78% of the overall amount of 
work necessary for brushing and 72% for pri¬ 
mary tillage. Exchanged labour wz: used in 
87% of the farms to perform 74% of the over¬ 
all work for planting and weeding. During the 
diy season, less external labour (particularly 
exchanged labour) is used. However of 102 
farms belonging to 21 households, 51% had 
been entirely brushed with hired labour and 
48% had been cultivated with hired labour. 

Since external labour is systematically used for 
primary cultivation whatever the crop, the eco¬ 
logy, the season, or the size of the farm, the in¬ 
troduction of animal power would seem ap¬ 
propriate. The major constraint therefore 
would seem to be that of land suitability. 

The KIADP Work Oxen Loan 
Scheme 

The Musaia Ox Unit was set up within the live¬ 
stock department of KIADP, based at the Mu¬ 
saia Livestock Station. During 1980 and 1981, 
extension agents were recruited and trained 
under the guidance of a British volunteer, as- 
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sisted by a Sierra Leonean. By 1982 14 ox- 
trainers were trained and sent to various sta¬ 
tions in Koinadugu including Mongo, Falaba, 
Koindu, Gbentu, Sinkunia, Gbenikoro, Dogo- 
laia and Ganya. Four ox-trainers remained at 
the Musaia Station and among other activities 
provided an ox-hiring service for local farmers. 

From the early stages it was clear that there 
was significant interest in the adoption of draft 
animals in Koinadugu, but that unless credit 
could be made available, the training pro¬ 
gramme would only be ah'e to reach the richer 
farmers who already owned cattle. Thus a loan 
scheme was devised and implemented by 
KIADP, with the Musaia Ox Unit providing 
technical advice. 

The Musaia Ox Unit has been responsible for 
arranging two types of loan. A loan to pur¬ 
chase oxen (which stood at Le2200 in 1986) 
and a loan to purchase ox plows (Le800 in 
1986). Both loans attract interest rates of 15% 
and are repayable in four annual instalments. 
Between 1984 and 1986 a total of 167 loans 
were dispersed, at a rate of about 55 per year. 
Half of the loans (85) have been for both ani¬ 
mals and plows, and a quarter each (41) for 
equipment only or animals only. The demand 
for work oxen loans has been increasing, so 
that in 1985, 250 applicants were registered, 
and in 1986,396 were registered. 


Selection of loan recipients 

At the start of the loan scheme, it was decided 
to work in close co-operation with paramount 
chiefs at the chiefdom level, and it was directly 
through them that the selection was made in 
1984. Subsequently other people also assisted 
in the selection of suitable individuals, includ¬ 
ing the ox-trainers and the KIADP extension 
agents. Each applicant has to complete a form 
giving details of their experience (if any) of 
oxen, cattle and traditional animal health prac¬ 
tices, and also the characteristics of the farm(s) 
and the present sales of agricultural products. 
Priority is given to full-time farmers whose 


main income originates ham agriculture and 
who spend most of their time on farming. 

On the basis of this written information, and 
any comments of the extension agents, the 
commercial agents, the ox-trainers and the 
paramount chief, a first selection is made. Dur¬ 
ing the second stage of selection, one or more 
visits are made to the applicants’ farms, in 
order to assess their level of production and 
land suitability for ox cultivation. All KIADP 
farmers are organised into credit groups and 
loan applicants must not have any debts out¬ 
standing to KIADP, All loan agreements are 
countersigned by the paramount chief and the 
KIADP credit group leader. 

Characteristics of the loan recipients 

Studies carried out in 1983 showed that 59% 
of the private ox-owners in the KIADP area 
were Fulahs. Another 11% were Mandingoes 
and 11% were Yalunkas. Most of the private 
ox-owners were to be found in Sinkunia chief- 
donts where several previous ox-traction 
schemes have taken place sin e 1928. During 
the three years of the KIADP loan scheme 
40% of the oxen and plow loan recipients have 
been Yalunkas. The Yalunka is a minor tribe 
in Koinadugu District, and only 11% of tradi¬ 
tional ox owners have been Yalunka. Thus the 
animal traction programme has had a major 
impact with this tribal group. In contrast, 
Limba farmers, who according to the 1974 cen¬ 
sus represent 20% of the Koinadugu popula¬ 
tion, are almost absent among recipients. 
These people are not cattle owners by tradi¬ 
tion. As a tribe, Fulahs comprise 18% of the 
population, but 59% of the long-standing oxen 
users. Almost all loan applications from 
people wanting only to purchase a plow (and 
not animals) were Fulahs and a total of 26% of 
the loans went to Fulahs. 22% of the loan reci¬ 
pients are Korankos, a figure in keeping with 
the representation of Koranko chiefdoms in 
the KIADP area. 

One of the conditions favouring the success of 
the loan scheme js the small but significant 
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numbers of former owners and users of work 
oxen. These people, together with cattle herd 
owners, have the knowledge and capability to 
ensure good care of the work oxen. The ma¬ 
jority (59%) of loan recipients have had pre¬ 
vious experience with oxen. Of the 41% of re¬ 
cipients completely new to animal traction, 
many already own cattle, or have previously 
owned rattle. Such a high percentage of formei 
ox-owners and ox-users among loan recipients 
reduces the likelihood of the loans being 
misused. In addition a knowledge of cattle and 
traditional animal husbandry is important 
since no veterinary drugs are available on a 
regular basis in the KIADP area. 

Loan disbursement, bull acquisition 
and animal draining 

The cash provided for purchasing oxen 
(Le2200) was deliberately set t'slew the mar¬ 
ket price of animals to make the loan reci¬ 
pients commit themselves financially from the 
beginning Unfortunately this has caused de¬ 
lays .a ihe purchasing of animals, resulting in 
delayed training. It may be wise in the future to 
include a statement within the loan agreement 
concerning the personal financial commit¬ 
ments required of recipients, as well as a clause 
preventing delays between cash disbursement 
and purchase of oxen. 

The best time for loan disbursement is 
January, as this allows recipients to use their 
oxen from the onset of the rainy season in 
April. In 1984 most (74%) of the loans were 
dispersed in January and February. In 1985 
most (86%) were dispersed in May, while in 
1986 no loans were made available before July. 
The delays have been due mainly to internal 
constraints within KIADP and represent one 
of the weaker aspects of the loan scheme. 

The Musaia Ox Unit advises its farmers to pur¬ 
chase bulls that are two and a half years old, 
which ran be castrated before the onset of the 
training programme. Due to the sharp increase 
in the price of rattle, fanners have a tendency 
to buy younger bulls (just two years old) to 


avoid having to meet the difference between 
the loan (Le2200) and the cost of recommend¬ 
ed animals (Le3000). Although it is stated in 
the loan agreement that the borrower is re- 
. orv .ible for identifying the bulls which would 
be purchased on his behalf by the Musaia Ox 
Unit, this procedure was abandoned in 1985 as 
being too tedious and time-consuming. This 
lack of control has allowed farmers to opt for 
younger, less expensive animals. 

Each pair of animals is castrated and branded 
with marks specific to oxen for whom loans 
were supplied. Animals with the loan scheme 
branding marks may not leave the District 
without permission, and the brands have 
proved valuable in tracing stolen oxen. Nose 
rings are inserted to facilitate control from be¬ 
hind. At present yokes are not provided by the 
unit, but in future a carpenter will be em¬ 
ployed to manufacture them. 

A few weeks after the oxen have been cas¬ 
trated, training starts at the village level, on 
the farm of each recipient, under the guidance 
of the ox-trainer. Training lasts four weeks and 
each recipient must provide two ox-handlers 
who will be taught how to train oxen. Training 
at the village level has created many problems 
for the ox-trainers who do not have transport. 
Thus it has been decided to centralize future 
training at the seven Livestock Centres in the 
KIADP area.' 

Equipment used 

There are three main types of plow. The Peco- 
tool is a toolbar of British design that has both 
6"(15 cm) and 9"(23 cm) plow bodies It was 
first tested in Sierra Leone in 1979, and follow¬ 
ing a series of trials and modifications it was 
found to be appropriate to local conditions. It 
is now assembled from imported Qomponents 
by the Work Oxen Project at the Rolako 
Workshop. It is presently subsidized by the 
KIADP which buys the set at LelOOO and sells 
it to farmers at Le800. In principle, several 
working bodies could be attached to the Peco- 
tool frame to allow a farmer to weed, make 
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ridges or lift groundnuts. However there have 
been no demonstrations of these at chiefdom 
level since the beginning of the loan scheme 
and none has been introduced at the farm 
level. Due to the economic situation, the price 
charged for the Pecotool is well below its cur* 
rent production cost, which in August 1986 
was estimated to be as high as Le5500. In the 
Koinadugu District, where cheaper and less 
complex plows smuggled from Guinea can be 
purchased from traders, the spread of' the 
Pecotool may stop when prices are raised. 

To satisfy the demand for the lighter, cheaper 
plows, the Musaia Ox Unit has contacted local 
traders to try to obtain a batch of “Guinea” 
plows. These include the plows of Chinese de¬ 
sign made by USOA (Usine des Outillages Ag¬ 
ricoles, Mamou, Guinea) and the large 
“Otma” plows made in Italy. In 1986 the price 
for an Otma plow was LeSOO, whilst second¬ 
hand USOA Guinea plows were bought at 
Le4O0 by farmers. These prices do not repre¬ 
sent *he true value of either plow, sine? both 
are subsidized by the Guinean authority's. 

The Unit is thus facing a difficult situaton. On 
the one hand there is the expensive I ecotool 
whose components are imported officially 
from England, and over which the Unit has 
control in terms of availability, delivery dates 
and supply of spare parts. On the other hand 
there are two simpler plows, very attractive be¬ 
cause of their price, but smuggled into the 
country without spare parts and over which 
there can be no control to allow forward plan¬ 
ning. Since the project receives funding from 
the EEC, it might be possible to order simple 
plows from overseas for local assembly. 

The Ox Unit has decided to promote the use 
of wooden triangular harrows, since harrows 
are frequently requested by farmers. To a 
lesser extent, ox carls will be introduced. 

Animal health 

There is no insurance in the credit package 
against mortality. According to the loan agree¬ 


ment, “the project undertakes to vaccinate 
bulls against haemorrhagic septicaemia, an¬ 
thrax and black-quarter before training, and 
subsequently each year at least for the period 
of the loan, free of charge, given the availa¬ 
bility of drugs”. In practice, drugs have not 
been available for farmers since the beginning 
of the 1985 rainy season. In 1986 it was de¬ 
cided that all drugs (previously provided free 
of charge) should be sold to the farmers, but as 
yet they are still unavailable. 

It is clearly of great importance that oxen are 
well looked after, particularly as it is the in¬ 
creasing value of the oxen which makes invest¬ 
ment in animal traction worthwhile. Survey 
data relating to the farmers who received loans 
in 1984 and 1985 are available. In general, 
apart from the common problems of irritation 
by ticks and flies, the health status of the oxen 
during that year was quite good, and 37% of 
recipients reported that they had had no 
trouble that prevented them from using their 
oxen. However animal health problems did ad¬ 
versely affect work programmes so that 32% of 
the recipients had to stop work for periods 
ranging from less than one week to more than 
one month. Furthermore, during the past year, 
4% of the oxen have died of disease and an¬ 
other 4% have died from accidents. It would 
appear that the launching of a loan scheme in 
a situation where disease control is minimal 
and where there is no insurance in the case of 
animal death should have been a cause for 
concern. For this reason the failure of the 
KIADP to procure and distribute adequate 
drugs appears to be the weakest aspect of the 
work oxen loan scheme. 


Present use of work oxen 

The survey recorded 1425 ox-pair working days 
for the loan scheme recipients and showed that 
oxen are used mainly for plowing for swamp 
rice production (41%), and also for cultivation 
of upland or boliland soils for growing millet 
(19%), rice (17%), groundnuts (15%), maize 
(4%) and cassava (3%). The average perfor- 
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mance per set of oxen was 30 days of house¬ 
hold farm work for the farmers who had 
bought their animals in 1984. For more recent 
adopters (those who had received loans in 
1985), only 17 days of household farm work 
were achieved, the bulk of this being per¬ 
formed during the rainy Season. Among the 
1984 loan recipients, the highest performance 
was obtained by oxen who worked on house¬ 
hold farms during both the rainy and the dry 
season and which were also hired out during 
the rainy season. Thjll average performance 
was 41 working days. - 

It appears that most recipients are already 
plowing all their suitable land at the house¬ 
hold level, since the main reason cited for the 
non-use of oxen (for eac’ 1 'Top) was land un¬ 
suitability. For the future it will be important 
for each farmer to have access to new un- 
farmed land that is suitable land for ox cultiva¬ 
tion. The survey suggests that with the latest 
loan recipients, this is indeed the case. 

Economic implications of 
introducing animai traction 

In order to assess the financial implications of 
animal power introduction, some of the major 
cash flows within the present farming systems 
will be briefly discussed. It is not intended that 
a detailed economic model of the complete 
farming systems will be presented. Rather in¬ 
formation will be presented to indicate 
whether animal power should be considered a 
viable investment, worthy of a loan. 

Labour costs 

In 1985, the average daily wage for a hired man 
was Le4 for brushing, tilling and making 
heaps. For women the wage was Le2, for plant¬ 
ing and weeding and Le4 for uprooting the 
seedlings of swamp rice for transplanting. Dur¬ 
ing 1986 daily wages rose to Le6 for a woman 
and Le8-10 for a man. In some cases labourers 
will not be paid on a daily basis but will estab¬ 
lish contracts for working particular areas. The 


payment in kind for both hired and exchanged 
labour comprises a meal, plus cigarettes and 
kola nuts. The cost per labourer will depend 
on gender, since women eat less rice and sel¬ 
dom smoke or eat kola nuts. Men are allocated 
up to two cups of rice, while a woman is pro¬ 
vided with only one. Five to ten cigarettes 
must be attributed to each smoker, as well as a 
kola nut. Those who do not enjoy these may 
receive a small cash compensation. Thus the 
daily cost of employing a hired man may be as 
much as LelO, while it may be as little as Le3 
for a woman. 

Among the villages surveyed, it was reported 
by farmers that an average of 51 days ha' 1 of 
work was necessary for tilling swamp rice 
farms. Family labour could provide (on aver¬ 
age) only a third of the overall work needed, so 
that much was done by exchanged labour 
(44%) and hired labour f25%). The average 
cost in 1985 was Lel70 ha' 1 . 

A survey of 14 swamp rice farms where ox cul¬ 
tivation is used to plow some of the farm 
showed that labour input for plowing was only 
25 man-days ha' 1 of work. Much of this was 
still performed by exchanged (43%) and hired 
labour (34%), giving a total labour expendi¬ 
ture of Lel05 ha* 1 . 

Similar surveys on upland groundnut farms 
showed that the average cost of tillage was 
Lel94 ha' 1 , since most (85%) of the work was 
done by external labour. The labour cost for 
primary tillage represented about 30% of the 
overall labour expenditure for this crop. On 
average 42 women-days ha' 1 were necessary to 
weed groundnuts, with family labour providing 
30% and exchanged women providing 66% of 
the work. The low rates paid to women explain 
the relatively low labour cost of Le90 ha' 1 . 

The main characteristic of dry season farming 
is that most crops are cultivated on circular 
heaps or longitudinal raised beds. Among 21 
households, 84% of the dry season farm was 
cultivated in raised beds, while only ground¬ 
nuts and rice (16% by area) were tilled on the 
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fiat. Sweet potato farms were cultivated by 18 
households (out of 21 surveyed) and the aver¬ 
age farm size was 0.1 ha. It is assumed that a 
man can make 15-20 longitudinal heaps per 
day. Most (80%) of the work is done by hired 
labour, whatever the size of the farm, leading 
to the high cost of Le710 ha* 1 for heap mak¬ 
ing. If sweet potatoes could be grown on ridges 
made by oxen, it could greatly increase the 
profitability of this important cash crop. How¬ 
ever formers are not yet convinced that the 
small and low ridges made by oxen are appro¬ 
priate to their conditions. 

Labour expenditure per household 

It is useful to determine the total labour costs 
per household per year to assess the potential 
savings that could be made using ox cultiva¬ 
tion; assuming that more crops could be grown 
on suitable land. This data would indicate if 
the cost of animal power introduction would 
te marginal or important compared to other 
farm costs. 

The survey indicated that in the rainy season 
the overall expenditure per household was 
Le300 for swamp forms and Le700 for upland 
forms, leading to an average overall labour ex¬ 
penditure per household during the rainy sea¬ 
son of LelOOO. These figures represent average 
costs of Le375 ha* 1 for swamps and Le600 ha* 1 
for upland farms. In villages where oxen are al¬ 
ready used, the overall labour expenditure per 
household was Le273 on swamp farms, while 
the labour cost was Le320ha* 1 . In these vil¬ 
lages only one quarter of the labour cost was 
attributed to primary tillage since oxen were 
performing much of this work, while in the 
other villages almost half of the labour cost 
goes on tillage. 

During the dry season, average overall labour 
costs per household were Le466, with costs va¬ 
rying between Le725 ha* 1 and Lei 120 ha* 1 de¬ 
pending on the proportion of crops cultivated 
on heaps. In most cases 60% of this was spent 
simply on making heaps, which shows the 
potential savings that could be achieved by 


using oxen to make ridges for cassava and 
sweet potato. 

The overall annual labour costs at the house¬ 
hold level varied from Le648 to Le2388, ac¬ 
cording to the size of the farms and the man¬ 
agement of the farmer. 

Costs of equipment, seeds and 
fertilizers 

Farm tools are a capital resource. Hoes, cut¬ 
lasses and harvesting knives were the most 
commonly owned tools, many of them locally 
produced and repaired. The estimated lifespan 
of these farm tools is: 3-5 years for hoes, 2-4 
years for swamp cutlasses and 8-10 years for 
forest cutlasses. The present value of these im¬ 
plements for an average household can be esti¬ 
mated at Le400. Thus the annual replacement 
cost can be assumed to be about a quarter of 
this amount, that is LelOO. 

None of the farmers surveyed used fertilizer, 
except for cabbages grown during the dry sea¬ 
son. No chemicals were applied on any of the 
farms to protect against pests and rodents. For 
most crops, seeds and cuttings are systemati¬ 
cally kept from the previous year and thus 
seeds do not generally require an outlay of 
cash. The exceptions are cabbages and sweep 
peppers, for which farmers purchase seeds. To 
buy seeds for rice, groundnuts and tomatoes, 
the major crops of the rainy season, would be 
expensive, perhaps Le270 ha' 1 for swamp rice 
and Le620 ha* 1 for groundnuts. This is in com¬ 
parison with overall labour expenditure of 
Le375 ha' 1 for swamp rice and Le625 ha* 1 for 
groundnuts. Thus the management of the 
farmer in keeping seeds and cuttings from pre¬ 
vious harvests is crucial in terms of keeping 
costs minimal. 

Crop yields and sales income 

The survey indicated great variations in yields. 
In a few cases farmers may have deliberately 
underestimated their yields. However it is evi¬ 
dent that very low yields are quite possible 
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since rodents, monkeys and birds can destroy a 
great deal of the haivest. During the dry sea¬ 
son sweet potato yields are very low due to 
lack of water. Yields on swamp rice averaged 
1000 kg ha" 1 and varied from 335-2020 kg ha" 1 . 
Previous studies had indicated that yields in 
such conditions averaged 1170 kg ha' 1 . Yields 
of upland groundnuts averaged 500 kg ha" 1 
(range 110-980 kg ha' 1 ), while previous studies 
in the area had estimated them at 860 kg ha* 1 . 
Yields for upland tomato farms varied from 
960 kg ha" 1 to 1700 kg ha" 1 . 

Using these figures it can be shown that up¬ 
land groundnuts can provide an average farm 
household with a harvest worth Lel70G. How¬ 
ever only a fraction of the harvest is ever sold 
and no farmers whatsoever reported selling 
rice. In fact none of them was self-sufficient in 
this staple food, and all farmers reported they 
had to buy rice for home consumption. 

The average value of sales per househo' ’ vas 
Lel359 during the rainy season and L/.1351 
during the dry season. Dry season farming is an 
intensive period of vegetable growing in the 
swamps. Animal power could make it even 
more profitable if ox ridging and weeding were 
shown to be practicable in this situation. 

The costs of animal power 
introduction at the farmer level 

The cost of animals 

The cost of owning and using a pair of oxen 
and a plow in 1986 will now be estimated, as¬ 
suming a farmer is a loan recipient during the 
first year of use. The price of bulls ranges from 
Le2900 to Le3300 per pair of animals 2-3 years 
old. As noted above, price increases have en¬ 
couraged farmers to purchase younger bulls 
since the animal loan package of Le2200 is not 
sufficient to meet the full cost of the animals. 
Under present loan conditions, farmers have 
to repay capital of Le550 every year for four 
years. In the first year the farmer must find 
about Le500 to cover the additional cost of the 


cattle, over the loan amount. This implies that 
about Lei(XX) will be needed in the first year. 
The loan has a 15% interest on the reducing 
balance which means that the first year the re¬ 
cipient wi ll pay Le330 (Le2200 x 0.15). 

Under the present system there is no insurance 
against death or loss of oxen. The survey indi¬ 
cated that over a period of a year, 4% of oxen 
died of disease, while another 4% died of acci¬ 
dents and 6% were changed following disease 
or other trouble. Thus the risk of death could 
be considered to be covered by a theoretical 
insurance cost of 8% of the mean value of 
oxen over a year, which would be about Le250. 
Since this is a theoretical cost, it will not be in¬ 
cluded in the present calculations. 

Feeding and health 

Grazing supervision is invariably performed by 
young boys belonging to the family. These boys 
are also the ox- handlers in most cases. It is dif¬ 
ficult to ascertain the cost of such labour, since 
it does not require outlay of cash, and the op¬ 
portunity costs for the boys will be limited, in 
financial terms. The head of the household 
may occasionally compensate his sons with a 
few Leones. Some authors recommend ac¬ 
counting for this supervision with some daily 
cost, but this leads to a severe overestimate of 
the real cash expenditure. In this paper, an an¬ 
nua' jst of Le40 will be assumed. 

Provision of salt varies considerably. Here it 
can be assumed to be a fixed cost of one cup of 
salt per week when oxen are not working, with 
a smaller cup eve,y day during working periods 
(a variable cost). 

Expenditure on health can be considered vari¬ 
able costs since it may be related to the stress 
of work. Although no imported drugs are cur¬ 
rently available in the Koinadugu District, it is 
worth estimating what the cost of possible 
medicaments. According to the survey, the 
main health troubles are flies, ticks, worms and 
wounds. A budget can therefore be assumed 
for a chemical spray/dip against flies and ticks 
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(“Supona” at Le40), a worming agent 
(“Coopane” at Le30), some wound powder 
(“Negasunt” at Le35) and some vaccines 
against major diseases (say Le30). These ani¬ 
mal health items together cost about Lel35. 
However in the present situation none of these 
drugs is available and farmers are buying tradi¬ 
tional medicines or chemicals intended for 
other purposes from the local market; the sur¬ 
vey indicated that 53% of loan recipients spent 
money for animal health reasons, with average 
figures of about LelO per month. Thus an an¬ 
nual health budget of about Lel20 per year 
seems realistic. 

Housing and damage compensation 

During working periods oxen are tied up at 
night, generally in the open in the backyard 
but sometimes in a room of an existing house. 
The building of a paddock is unusual and 
therefore the cost of housing is presently 
almost nil. During periods of inactivity 
(often the whole dry season) oxen may be sent 
to a large herd (warreh). In the survey, 32% of 
loan recipients did this. These people will pay 
Lel0-40 per month, while the others will not 
have such charges. For the purposes of an 
illustrative budget, housing costs can be esti¬ 
mated at Le40. 

Compensation payments for damage is an im¬ 
portant cost identified during the monitoring 
and evaluation survey. If the animals cut their 


Table 1. Estimated cost of Introducing oxen 



Leone(Le) 

Purchase of oxen 

1050 

Interest 

330 

Ropes and reins 

165 

Damage and compensation 

50 

Housing and keep 

40 

Grazing supervision 

40 

Salt 

40 

Health 

120 

Plow 

360 

TOTAL 

2195 


ropes while grazing they may damage crops, 
and possibly hurt people. It was found that 
27% of farmers obtaining a loan to buy oxen 
had to pay damages, with an average payment 
ofLe67. An annual figure of Le50 should 
therefore be anticipated. 

Cost of equipment 

Most fanners have purchased Pecotool plows 
from the KIADP. Some plows are smuggled 
into the country from Guinea, but since these 
transactions involve black-market dealings, it 
is difficult to obtain realistic figures for the 
prices of such equipment. Only 19% of the 
loan recipients have a harrow and these imple¬ 
ments will not be considered here. The value 
of a Pecotool equipment set in 1986 was 
Le800. Every year a fanner has to refund 
Le200 capital and the interest for the first year 
is Lel20. Fanners may purchase at least one 
plow share a year costing Le40. 

A farmer will have to buy ropes to control the 
oxen during grazing, whether they work or not. 
According to the survey, some farmers 
purchased thick nylon ropes costing Le40-60 
which lasts one year, while others buy locally 
made ropes costing Lel0-20 and lasting 
only 2-4 weeks. A realistic annual cost may be 
LelOO. Yokes are bought from local black¬ 
smiths at prices of Lel0-20, with an expected 
life of three 3 years. 

Total overhead costs 

Using the figures discussed, the overall cost of 
introducing a pair of oxen and a plow can be 
estimated, as illustrated in Table 1. 

Variable costs 

The use of family labour (generally the young 
sons or brothers of the ox-owner) is normal for 
looking after oxen. The involvement of the 
head of the household as ox-handier is not 
common, and the hiring of labour to handle 
the oxen is rare. It is still worth including some 
value for this operation since family labour 
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used to do ox plowing at a period of intensive 
farm operations could be used to perform ma¬ 
nual work instead. Only one ox-handler is like¬ 
ly to be capable of much work, since the boy in 
charge of the control rope is often only 10 
years old. A daily cash wage of Le6 without 
food can be included in the estimates. 

During working periods ropes for grazing con¬ 
trol and harnessing must be purchased regu¬ 
larly. According to farmers, harnessing ropes 
must be changed almost every week while graz¬ 
ing ropes last longer. A realistic budget for 
ropes could be a daily cost of Lei. The con¬ 
sumption of salt during working periods can be 
estimated at one small cup, costing LeO.SO a 
day. This gives a total variable cost of about 
Le8 per day. Thus employing oxen for 40 days 
a year might incur variable costs of Le300. 

The costs of work oxen relative to the 
farm budget 

The cash needed to support the introduction 
of animal power at the household level based 
on 1986 loan terms can therefore be estimated 
at about Le2500 - tring the first year. This is 
twice the overall annual labour expenditure at 
the household level in the area (Lei 185). It is 
almost as much as the overall annual sales of 
agricultural products at the household level 
(Le2700). The cost of the Pecotool plow set at 
the beginning of 1986 represents 8 years of 
normal annual investment in farm tools. It is 
clear that investing in ox cultivation in an area 
where yields fluctuate greatly and where entire 
farms can be damaged by uncontrolled pests is 
likely to require a major financial effort. 

Other sources of income will therefore be im¬ 
portant for loan recipients, for example far¬ 
mers may have additional income from trad¬ 
ing, employment or chiefdom administration. 
The keeping of goats and sheep can be profit¬ 
able, and these can be rapidly sold to meet the 
cost of loan repayments. For example the pres¬ 
ent value of a small herd of goats (one male, 
two females and three kids) is Le800, while 
sheep are even more valuable. 


Potential benefits from animal power 

The interesting question now is what kind of 
ben. f • farmer introducing animal power can 
exr ■ . ... ne face of such an increase in fixed 
cc . .. .. -.si operating risk. The potential savings 
using oxen for plowing will be considered here, 
since plowing is the operation most commonly 
performed by oxen at the farm level. In addi¬ 
tion the bulk of present labour expenditure is 
incurred by primary tillage, as well as brushing 
(an operation which oxen will not perform). 

During the rainy season, it was found that the 
average labour expenditure for swamp rice was 
Lel70 ha' 1 or Lel24 per household. During 
the dry season, labour expenditure (mainly for 
raised beds) was Le710 ha' 1 or Le300 per 
household. Thus in the present cultivation sys¬ 
tems, there is certainly scope for savings in la¬ 
bour costs, particularly since ox-handlers are 
generally family labour. Savings with cash 
crops such as sweet potatoes, sweet peppers, 
tomatoes and groundnuts could alone be 
Le424 per household, or 35% of the overall 
annual labour expenditure. 

Nevertheless for animal power to be economi¬ 
cally viable, farmers will have to increase their 
farm area. According to the survey, the great 
majority of farmers do have access to suitable, 
uncultivated land, which they do not currently 
farm due to lack of money and/or labour. The 
cost of tilling additional swamp land by hand 
would be high (perhaps Le460ha _1 ), since 
family labour is already fully employed. Ani¬ 
mal power could become more competitive 
with intensive use, and make additional farm¬ 
ing more profitable, as long as new labour bot¬ 
tlenecks do not hinder the process. 

Income from hiring 

Hiring out oxen is already done by a majority 
(78%) of the loan scheme recipients after their 
preliminary year of use. The average hiring is 
for 11 days a year. Income from hiring during 
the year following animal power introduction 
is not high because the owner is not yet famil- 
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iar with the oxen and tries only to assist family 
and relatives. The survey indicated that most 
(63%) of the days worked during the first year 
of operation were for relatives, without cash 
payment. Hiring for cash was done only for an 
average of five days per set, for daily cash pay¬ 
ments of Le27 in 1985, rising to Le50 in 1986. 
At the new rate, only 25 days of work would be 
needed to meet the first annual loan repay¬ 
ment for oxen and plow. 


Appreciation of oxen value 

In the present economic situation, it is difficult 
to quantify the real appreciation of oxen over a 
period of yean, but it is clear that the increase 
in value of oxen makes ox cultivation a veiy at¬ 
tractive investment. Due to the combined ef¬ 
fects of inflation and increase in weight, a two- 
year-oid bull purchased for Le800 in 1985 
could be sold for Lel450 in 1986. Provided 
oxen remain alive and are not stolen, farmers 
purchasing animals in 1985 have already made 
a theoretical profit in the region of Lei300. 
When compared with the overall expenditure 
incurred by the oxen and plow during the first 
year of Le2195, this appreciation indicates the 
importance of looking after the animals well. 
The simple fact that oxen are well looked after 
and stay alive will have as much economic ef¬ 
fect on the farmer, as whether they are used for 
10 or 60 days each year. 


Conclusions 

From the foregoing discussion, there is a clear 
need to make investment in animal power 
more viable and farming more profitable. One 
major way this could be achieved would be to 
promote the use of ox power for expanding 
form size and for undertaking more farm oper¬ 
ations. There are also important implications 
for the extension services. The animal health 
services in Koinadugu need urgent strengthen¬ 
ing if they are to assist in the success of the 
credit scheme. 


In conclusion, the future development of ani¬ 
mal traction in the area will greatly depend on: 

- The provision of an appropriate animal 
health service. This should be responsible 
for veterinary advice and drugs and also 
for disseminating information on proven 
traditional animal health practices. With 
problems of disease and injury, ox traction 
is a speculative investment and it is of 
paramount importance that oxen under 
work stress are well looked after so that 
they increase their weight every year. 

- The provision of demonstrations of alter¬ 
native uses of animal power, notably for 
ridging, so that farmers can assess the 
value of these practices. 

- The provision of credit to individual far¬ 
mers that have access to suitable land in 
order to allow them to invest in animal 
power. For maximum rate of reimburse¬ 
ment, farmers should offer strong assur¬ 
ance of repayment ability, and favourable 
criteria would include farmers who have 
previously owned cattle or oxen and far¬ 
mers currently owning small ruminants. 
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Introduction 

Gabriel Tarde, an eminent rural sociologist 
who has devoted most of his intellectual career 
to the study of innovation diffusion, once said: 

Our problem is to leam why given one 
hundred innovations conceived at the 
same time, ten will spread abroad, while 
ninety will be forgotten. 

Another prominent scholar in this field stated 
that: 

The advantages of modem agricultural 
science and technology have yet to 
effectively reach at least a billion small 
farmers throughout the world. 

(Leagans, 1985) 

These statements are very pertinent today. In 
order to find answers to these and similar is¬ 
sues, an increasing number of rural sociolog¬ 
ists in many countries of the world have conti¬ 
nued to expand the frontiers of knowledge in 
the field of innovation diffusion and adoption. 
The aim of this presentation is to share with 
you our understanding of this problem as it re¬ 
lates to Sierra Leonean farmers. 

Adoption of innovations is a function of inter¬ 
related dimensions of the farmers' environ¬ 
ment This comprises many related factors in¬ 
cluding those that are technical, political, edu¬ 
cational, institutional, social, physical, indus¬ 
trial, economic, religious, infrastructural and 
those which relate to communications. The 


cause of low productivity in agriculture may be 
traced to a combination of these factors. How¬ 
ever, the main concern of this paper is to ex¬ 
plore the effect of one of these essential ele¬ 
ments, namely the social dimension. This 
paper therefore aims at outlining some of the 
social factors that could be associated with the 
behaviour of Sierra Leonean farmers to the 
adoption of agricultural innovations in 
general, and the use of ox traction in particu¬ 
lar. The paper focuses on the following specific 
aspects: 

The historical background of ox traction 
and its development to the present time in 
Sierra Leone. 

The role and importance of ox traction in 
agricultural/rural development. 

The potential challenges of ox traction. 

- Some of the highlights of empirical re¬ 
search results on the adoption of agricul¬ 
tural innovations. 

Summary implications and recommenda¬ 
tions for future research efforts. 

In preparing this paper, I have drawn heavily 
on my experiences about the social characteris¬ 
tics of oxen farmers in Sierra Leone and how 
these relate to the use of ox traction and its as¬ 
sociated agricultural innovations. Reference is 
made to research findings in other countries 
also. The reason for the strong bias for Sierra 
Leonean farmers' characteristics is that it 
makes it possible for me to narrow down the 
discussion of the problem and provide useful 
learning experiences relevant to this work¬ 
shop. 
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History and development of ox 
traction in Sierra Leone 

Plowing with oxen was first introduced into 
Sierra Leone around the Mabole valley in 1928 
and has continued ever since. The influential 
Mandingo people who had settled in this part 
of the countiy for over seventy years had 
shown great interest in the use of ox plows 
since they were introduced into the area by 
some Mandingo migrants from Guinea about 
55 years ago. In order to extend the area under 
cultivation on the Mabole valley and to intro¬ 
duce improved plows and promote farming 
among the Mandingoes, the Department of 
Agriculture initiated the whole Mabole valley 
plowing scheme in 1950. The scheme which in¬ 
cluded the supply of plows and oxen on loan to 
some members of a progressive fanning com¬ 
munity was frequently stated by official sources 
in Sierra Leone to result in increases in farm 
size (Gboku, 1983). In fact, in 1950, the Direc¬ 
tor of Agriculture categorically stated that all 
ox traction operation were successful. Unfor¬ 
tunately, it is not dear what specific informa¬ 
tion led to the assumptions of success and 
profitability. 

Apart from the Mabole Valley plowing 
scheme, ox plowing schemes have also been 
tried in other parts of Sierra Leone including 
Bonthe, Rokupr and Koinadugu. Most of 
these latter schemes failed because of two 
major factors. Firstly there were general 
apathy and a lack of interest on the pan of the 
farmers. Secondly there were mounting arrears 
of loans to the District Council which the far¬ 
mers could not repay (Gboku, 1983). 

The success of the Mabole valley scheme on 
the other hand depended to a large extent on 
the following factors: 

The suppression of the domestic slaves of 
the Limba tribe by the Mandingo tribe 
with consequent shortages of labour for 
agricultural activities. 


The Mandingoes were a cattle-owning 
tribe who understood how to look after 
their animals. 

Most of the inhabitants of the Mabole val¬ 
ley made their livelihood by trading in dia¬ 
monds rather than farming. This caused 
labour shortages on the farms as youths 
migrated to mining areas. 

Notwithstanding the above determining fac¬ 
tors of the success of the Mabole valley 
scheme, the Mandingo ox owners faced practi¬ 
cal problems among which were: 


With the establishment of the Work Oxen Pro¬ 
ject, many of the above problems have been 
eradicated while efforts are under way to com¬ 
bat the others. From 1977/78 to the present, 
the Ministry of Agriculture and Forestry Work 
Oxen Project has been working in cooperation 
with Njala University College and, with the 
support of British and French technical per¬ 
sonnel, has carried out research on the use of 
draft animals and ox-drawn equipment. It has 
published its findings and initiated pilot exten¬ 
sion programmes in cooperation with other 
projects and institutions (Starkey, 1981; Allag- 
nat and Koroma, 1984). For instance, the 
Pecotool plows which combine durability and 
efficiency are now manufactured in the Pro¬ 
ject’s workshop at Rolako while the Project’s 
extension agents currently assist farmers in the 
training of their oxen teams. 


Lack of suitable animals for draft 
purposes. 

Lack of plows that combined suitability 
and durability. 

Lack of . knowledge among non-cattle 
farmers of how to take proper care of their 
oxen. 

Lack of training facilities for oxen farmers. 
Lack of adequate Gnance to support the 
scheme. 

Attack of animals by diseases. (Gboku, 
1983). 
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The role and importance of ox 
traction in rural development 

The importance of ox traction as a means of 
accelerating social and economic development 
in less developed countries is too well known 
to require much elaboration here. With the re¬ 
cent inception of the Work Oxen Project in 
Sierra Leone for instance, animal traction has 
gradually re-emerged as a topic in develop¬ 
ment policy and technical discussion after a 
long time of neglect as a relic of bygone days. 
With the present increase in the cost of con¬ 
ventional types of oil-based energy already 
having disastrous consequences for Sierra 
Leone, it could be speculated that the use of 
animal traction as an alternative source of en¬ 
ergy in the future will continue to be of enor¬ 
mous importance for many agricultural hold¬ 
ings in the countiy. 

While animal traction has been gradually re¬ 
placed by engine power in most industrialized 
nations, it cannot be neglected in countries 
which are less developed in economic terms. 
Agricultural mechanization involving engine 
power farming has always been under severe 
criticism in developing countries. Some of the 
objections may be listed as follows: 

The nature of the tropical environment 
which has not lent itself in most areas to 
mechanical cultivation. 

- High initial and running costs. 

- High foreign exchange cost. 

Poor maintenance facilities as a result of 
lack of trained personnel. 

- Dependence on fossil fuel. 

- Farmers' inability to hire tractors. 

- Mechanization is not suitable for frag¬ 
mented and inaccessible holdings. It is 
conducive for use only on big farms. 

- Mechanization increases productivity of 
labour but not necessarily farm productiv¬ 
ity per unit of land area. 

Mechanization may be profitable for indi¬ 
vidual landowners but not for society. 


Appropriate technology is not available 
for developing countries to allow them to 
benefit fully from mechanization. 
Mechanization may lead to erosion prob¬ 
lems thus rendering opened land unpro¬ 
ductive within a very short time. 
Mechanization displaces labour and de¬ 
stroy employment. It encourages migra 
•* yji of labour from rural areas. Agricul¬ 
ture must be a reservoir to absorb the 
growing population, and thus mechaniza¬ 
tion must not be introduced as it reduces 
the job opportunities in agriculture. (Ma- 
kajuola, 1977). 

It would be frivolous to brush these criticisms 
aside since they contain elements of truth in 
varying degrees. However, few people would 
deny that the agriculture programmes in many 
developing countries, whatever the degree of 
mechanization, have been largely ineffective in 
terms of economic growth and social welfare. 
Against the background of this dilemma, the 
main concern should not be whether mechani¬ 
zation or the absence of it provides a more 
viable approach to agricultural development. 
More relevant is the problem of how to 
achieve a type of mechanization that has both 
real and widespread social and economic im¬ 
pact. 

The potential and challenges of 
ox traction 

Considering this complex mixture of problems 
and conflicting arguments connected with en¬ 
gine power farming, the use of animal power is 
one of the more attractive alternative energy 
sources. Work bulls can be used on small 
farms by peasant farmers who constitute over 
70% of the population. The utilization of ani¬ 
mal power is less taxing and perhaps more ef¬ 
fective when compared with the use of human 
muscles. The power source is particularly ap¬ 
plicable to the needs of small formers in the 
Northern Province of Sierra Leone. This is be¬ 
cause the power requirements are suitable for 
their small-sized forms and the technology is 
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adapted to the technical skills of farmers. 
Moreover there is easy access to work bulls 
and the accompanying equipment, and farmers 
in that part of the country have a tradition of 
keeping cattle. 

The use of animal power, however, has its limi¬ 
tations. The major ones can be summarized as 
follows: 

- It is limited to tsetse-free areas like the 
Northern Province of Sierra Leone. 

- The cost of buying and maintaining the 
work bulls is becoming prohibitive, if the 
feeding of the work bulls is done properly, 
the value of work output may be barely 
enough to pay for the cost of feeding (Ma- 
kajoula, 1977). This makes it uneconomi¬ 
cal for the farmer to keep work bulls 
properly fed. 

The peak of the season’s work with respect 
to the use of animal power comes at the 
end of the diy season. The dry season is 
usually a period of shortage of food for 
livestock consumption. In practice, the 
animals are not usually well fed during the 
dry season and are therefore weak and ill- 
prepared for the heavy work which follows 
the beginning of the rainy season. During 
the rainy season and harvest period when 
the animals get better food there is little 
work for them to do. 

- There is a shortage of beef animals in the 
country and butchers have to compete 
with farmers for the available animals that 
can otherwise be trained for use as agricul¬ 
tural work bulls. 

- Animal-powered equipment for various 
harvesting and post-harvest handling and 
processing separations is not easily avail¬ 
able. There is, therefore, the need to use 
other power sources for these operations. 

- High cost for draft animals usually goes far 
beyond the means of the average farmer. 
Smallholdings are scattered over large 
areas without adequate access to the road 
system. 


Poverty, low level of production, shortage 
of capital, and insecurity of income make 
agricultural investment difficult. 

- Difficult land tenure systems resulting in 
fragmentation of holdings into irregular¬ 
shaped individual farms. 

- The practice of mixed cropping in which 
different types of crops are grown on the 
same plot simultaneously, making the use 
of some agricultural equipment difficult. 
The traditional hand hoe technology is not 
easily adapted to the use of animal trac¬ 
tion. 

Prevalence of cattle diseases makes the 
use of work animals risky. 

- There is a need for a breed of cattle that is 
adapted to local conditions which can be 
used for milk and beef production as well 
as for draft purposes. 

In the light of these problems, it would appear 
that animal power may soon become unsuit¬ 
able and uneconomical to use. Consequently, 
one can only see animal power serving a transi¬ 
tory role as an introduction to the more suit¬ 
able mechanical power which will put agricul¬ 
ture in this country in a better state. However, 
the criticisms advanced against engine power 
with regard to developing countries are even 
more difficult issues to face than those prob¬ 
lems highlighted under animal traction. Hence 
the improvement of the limitations of ox trac¬ 
tion constitutes the supreme task that should 
be taken up by the Work Oxen Project, if any 
meaningful increase in the output of food crop 
production is to be realized in the near future. 
Thus it is advisable to formulate future objec¬ 
tives in line with the issues raised, and to 
examine extension methods that can meet such 
objectives. 

Social features of farmers and 
the adoption of innovations 

The social characteristics of farmers influence 
the acceptance and use of agricultural innova¬ 
tions. Agricultural innovations can be taken to 
mean new ideas, methods, practices and tech- 
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nological improvements in agriculture which 
confer on it relative advantages oyer those 
ideas, methods and practices which are re¬ 
placed (Alao, 1980). Ox traction and its associ¬ 
ated technologies fall under this definition and 
in the following sections research findings on 
farmers* social features relating to the adop¬ 
tion of animal power in Sierra Leone will be 
reviewed. 

An overwhelming proportion of adoption 
studies have used a bivariate analytical ap¬ 
proach in predicting adoption behaviour of 
farmers. This involves the use of several inde¬ 
pendent variables to predict adoption of a 
given agricultural innovation. The focus of 
such studies centres of farmers’ attributes as a 
major predictor on determinant of their adop¬ 
tion behaviour. Among the studies conducted 
in Sierra Leone are those of Gboku (1981, 
1983,1985) and Bangura (1983). 

Age 

All the above studies have shown that the 
mean age of Sierra Leonean farmers is be¬ 
tween 45 and 55 years. Within the Work Oxen 
Project zone, the majority (56%) of the far¬ 
mers were between 36 and 55 years. Only 18% 
of them were between 26 and 35 years, while 
few (13%) were of advanced age (about 65 
years). This has serious implications for the 
adoption of agricultural innovations. In the 
first instance, those farmers of advanced age 
who may be willing and ready to accept new 
ideas do not have the physical ability to sustain 
the rigoious and arduous tasks required by the 
agricultural profession. On the other hand the 
younger farmers by tradition regard the older 
ones with respect because the latter possess 
and control most of the family resources that 
can be converted into economic units on the 
farm. Since the older farmers fear taking the 
risk of investing the available resources in 
fanning, and because the younger ones could 
not afford these resources, the latter are often 
tempted to migrate to mining and urban areas 
to seek a livelihood thereby leaving the farm 


base weak. Studies in Sierra Leone have how¬ 
ever discovered no association between age 
and adoption behaviour of farmers. This find¬ 
ing is peculiar to Sierra Leone and a few other 
developing countries. 

Education and literacy 
A high proportion of our farming population 
is illiterate as very few have received formal 
education. Over 90% illiteracy was en¬ 
countered among the farmers of the Mabole 
Valley area during an exploratory survey 
(Gboku, Allagnat and Koroma, 1983). Because 
of this, formal education during <he sub¬ 
sequent survey was measured in ms of 
whether farmers ever went to sch , rather 
than quantifying their years of chooling. 
Using this measure only 3% o farmers 
ever went to school. One pos y is that 
since the adoption of farm pr , requires 
certain managerial skills w> are often 
gained through education night be expected 
that as the educational 1 of the family in¬ 
creases, adoption of in- itive farm practices 
will increase. However among the Mabole Val¬ 
ley farmers, no significant relationship was dis¬ 
covered between adoption and education 
(Gbokui, 1983). 

Family sue 

It is ironical that in the rural settings of de¬ 
veloping countries farmers produce large 
families in their efforts to assure themselves 
food, but this hampers the very solution they 
seek. Among the Mandingo ox owners an aver¬ 
age family size of 19 was recorded. Family size 
which is defined to include the number of 
wives and the number of children that are 
available to contribute to family labour has a 
positive relationship with the adoption of agri¬ 
cultural innovations by farmers (Gboku, 1983). 

Social participation 

Sierra Leonean farmers who participate active¬ 
ly in the life of the community through mera- 
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bership and leadership of social organizations 
such as farmers* cooperatives, thrift and credit 
societies and rotary credit (osusu) adopt more 
agricultural innovations than those who do 
not. This assertion is supported by the findings 
of Gboku (1983,1985) and Bangura (1983). 


Famsize 

Agricultural production in rural Sierra Leone 
is based on smallholder farming. The average 
farm size of the farmers is in the range of 1.2- 
2.8 hectares. The implication here is that since 
holdings appear very small, farm production 
will not be high. This means that average farm 
income will be quite low and most individuals 
in farm families will live on the low incomes 
from these farms. Based on the average family 
size of 19 among the Mandingo ox owners and 
the mean farm area of 3.1 ha, the mean area 
per individual in the family is 0.16 ha. Assum¬ 
ing these individuals contribute some work to 
the farm operations, the areas actually culti¬ 
vated by the individuals are very small, which 
makes one wonder whether farming of this 
kind can take up most of people’s time. Farm 
size was found to be significantly related to the 
adoption of agricultural innovations by far¬ 
mers (Gboku, 1983, 1985). This implies that 
larger farm size means more resources and a 
greater ability to take the risk involved in the 
adoption of innovations. 


Dependence on farming 

Almost all subsistence farmers engage in acti¬ 
vities secondary to agriculture such as trading, 
tailoring, teaching, blacksmithing or local ad¬ 
ministration (including chiefdom duties). This 
makes it obvious that the kind of farming prac¬ 
tised by the farmers does not take up all of 
their time. Research findings in Sierra Leone 
(Gboku, 1983,1985) discovered no significant 
relation between adoption and degree of de¬ 
pendence on farming. 


Extension contact 

One of the most important institutions created 
to serve the needs of farmers is the agricultural 
extension service. The main function of this 
service is to serve as a linkage between re¬ 
search agencies and farmers. In spite of the 
relatively small ratio of trained extension staff 
to farmers in Sierra Leone which is estimated 
at 1:1400 farm families, the extension agents 
are the most important source of information 
to formers on agricultural innovations. How¬ 
ever, research findings in Sierra Leone have 
reported low contacts between fanners and the 
extension agents (Lakoh, 1978; Gboku, 1985). 
Even where agent-former contacts were re¬ 
ported, such contacts in most cases were not 
for agriculturally related discussions (Gboku, 
1983; Lakoh, 1978). A significant relationship 
between extension contact and adoption of ag¬ 
ricultural innovations by farmers has been re¬ 
ported (Gboku, 1985; Bangura, 1983). 


Social structure 

What people do by tradition is mainly deter¬ 
mined by the organization of the society and 
its culture. Social structure as used here is the 
way society is organized into families, clans, 
tribes, communities, clubs, etc. It is important 
to understand the structure of the society in 
which one is working, to know who makes the 
decisions; who are the people of real influence 
who deal with land allocation and what are the 
factors causing the division of people into 
groups. Many mistakes have been made in im¬ 
plementing development programmes in the 
past through lack of knowledge of village so¬ 
cial structure or through ignoring its existence. 
According to the views of Linton in the 1950s, 
if we know what a society’s culture is including 
its particular system of values and attitudes, we 
can predict with a fairly high degree of prob¬ 
ability whether the bulk of its members will 
welcome or resist a particular innovation. The 
position of the above statement has been 
backed by many researchers. For instance, in a 
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study of the influence of locality groups on the 
adoption of new arm practices in 47 Washing¬ 
ton townships in USA, it was concluded that 
the social structure of culture of locality 
groups is the major factor influencing the 
adoption of new farm practices (Ven Den Ban, 
1960). This study discovered that a farmer with 
a high level of education, on a large farm with 
high net worth, but living in a township of low 
level adoption, adopted fewer new agricultural 
practices than a similar person living in a high 
level adoption township. The differential rate 
in the level of adoption was attributed to relig¬ 
ious differences. 

In more recent times, Fliegel’s study of agricul¬ 
tural innovations in Indian villages also 
showed that high adoption villages have the 
following characteristics: relatively high level 
of living; lack of factionalism and disputes; 
presence of formal social organizations; sev¬ 
eral religious structures and a diversity of re¬ 
ligious tradition in the village; and the 
presence of a number of voluntary organiza¬ 
tions. In Nigeria/several village factors such as 
absence of major personal, political and tribal 
conflicts, presence of peace-loving tribes and 
agriculturally orientated people, participation 
in social activities, availability of social 
amenities as well as access to roads and market 
facilities have been considered to be positively 
related to adoption (Clark and Akinbode, 
1968). Another study in Nigeria has also con¬ 
cluded that community structure exerts contex¬ 
tual influence on all other dimensions of ex- 
planatory variables in adoption study such as 
size of farm, innovation proneness, social par¬ 
ticipation, mass media exposure, and cosmo¬ 
politan influences (Alao, 1980). 

It is unfortunate that adoption research is still 
at its embryonic stage and hence has not fo¬ 
cused on structural and contextual variables as 
recognized dimensions of study. However, the 
following learning experiences among the 
Mandingo ox owners is worth presenting to 
members of this workshop. 


Important findings from the 
Mabole Valley of Sierra Leone 

Rote of women in ox traction 

Traditionally, some jobs are carried out by 
men and some by women. Each sex has cus¬ 
tomary duties in village life and agriculture. In 
the Mabole valley, virtually all the women had 
small farm ^lots c : •_** own as well as provid¬ 
ing much agricultural labour on the general 
farm at all times of the farming season. 
Women never owned oxen and neither did 
they operate ox teams. However they showed 
great interest in using oxen. All the wives of 
oxen owners reported using oxen on their own 
personal plots. The services were not on a 
hired basis even though they paid some com¬ 
pensation to the operators in kind (food, kola 
nuts, cigarettes) as most of the oxen operators 
were the husbands or children of the women. 
On the other hand, wives of non-oxen owners 
hired oxen teams for their personal plots just 
like their husbands did for the general farms. 


Role of blacksmiths in ox traction 

In any typical African rural setting, the black¬ 
smith has always maintained his position as 
the main source of agricultural tools and wea¬ 
pons such as cutlasses, hoes, knives, axes and 
guns. In the Mabole valley, all the farmers con¬ 
tacted said they obtained their tools from the 
blacksmiths. In addition, 100% of the oxen 
owners reported the blacksmith as repairer of 
all major damage done to their plows. Because 
of the indispensable services of the black¬ 
smiths, all operations on their farms are done 
by the farmers within reach of the blacksmith 
services. In addition to the agricultural labour 
offered, the farmers also construct the black¬ 
smith’s forge building and pay minimal charges 
for the repair of old tools and the manufacture 
of new ones ouch charges are negotiable. 
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The general position of farmers towards 
ox traction 

Using the categories of households for ox 
owners, non-ox owners in ox villages, and non¬ 
ox owners in oxen villages, some differences in 
their characteristics were identified in the Ma- 
bole Valley: 

- The oxen owners are all Mandingoes. They 
are generally more engaged in farming ac¬ 
tivities, and they have bigger farms often 
about 2.5 hectares with some of them own¬ 
ing very large farms of more than seven 
hectares. Among the ox owners the main 
differences between the two categories 
(those in ox villages and those in non-ox 
villages) are due to their origin within the 
Mandingo or Limba communities. 

- The Mandingo non-ox owners have the 
same cultural and social background as the 
ox owners but due to lack of credit fa¬ 
cilities, the former cannot afford to ac¬ 
quire their own oxen. They have smaller 
households and farms compared to the ox 
owners. Their family members are usually 
less actively involved in farming activities. 

- The Limba non-ox owners, which includes 
in fact all the Limba farmers in the area, 
are characterised by their own cultural 
background, different social settlements, 
different customs and religions. They 
usually have small farms (1.2 ha), but the 
few of them who can get more labour have 
bigger farms (up to 4 ha). 

Implications and suggestions 
for future research efforts 

The importance of social factors among farm¬ 
ing families for rural development and animal 
traction is quite clear. Each of the variables 
discussed in this paper has a direct effect on in¬ 
creased primary agricultural production and 
agriculturally related enterprises which may be 
of concern to rural development practitioners. 
Thus a clear understanding of each of these 


factors is essential in the formulation of 
policies aimed at achieving major objectives of 
agricultural and rural development. 

Family size is a factor that has to be considered 
when comparing household incomes, farm 
sizes and labour supply for agricultural pro¬ 
duction in different parts of rural areas. The 
size of the family indicates the potential labour 
force per farming family and the expected, 
number of people to be fed. 

Average age and age distribution of both the 
household heads and their families affect the 
level of productivity. The labour supply for ag¬ 
ricultural production purposes is mainly from 
the rural farming families or household heads. 
Studies of traditional agriculture indicate that 
average age and age distribution among farm¬ 
ing families have a direct bearing on the fol¬ 
lowing: 

Availability of able-bodied persons for pri¬ 
mary agricultural production. 

- The level of risk aversion and ease of 
adoption of innovations. - 
The degree of mobility of farmers, which 
determines the ease with which farmers 
can migrate from rural to urban areas or 
from high population density areas to low 
population density areas and apparent 
land surplus areas. 

The size of the farm, as the farmers tend to 
reduce area to what they can cope with in 
the event of diminishing family labour and 
either scarce, or costly, non-family labour. 
(Kireta-Katewu et al , 1983) 

Educational status of the farmers has a sigr ifi- 
cant effect on their adoption of innovations 
since education sharpens the farmers’ manage¬ 
rial abilities. Since the majority of the farmers 
have had no formal education, rural develop¬ 
ment programmes have to be careful in develo¬ 
ping technological packages of agricultural 
transformation that are simple enough n be 
understood, accepted and put to use by the far¬ 
mers. Nevertheless, farmers are likely to adopt 
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whatever technology is introduced if it proves 
profitable. 

Since knowledge about recommended farm 
practices and evidence of their utility are avail¬ 
able in the environment, adoption is expected 
to increase as contact with the environment in¬ 
creases. In this regard, the organization and 
participation of farmers in formal social 
groups such as group farms, farm cooperatives 
and farmers* credit unions are crucial for rural 
development programmes. Such social organ¬ 
izations, it is envisaged, will expose the farmers 
to contact with extension staff and other per¬ 
sonal sources of farm information. Social or¬ 
ganizations could also enhance the exchange 
of relevant ideas and so put farmers in a fa¬ 
vourable position to accept and adopt innova¬ 
tions. 
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Abstract 

The paper is based on a study of the viability of 
the Work Oxen Project made by A. A Metianu 
and D. Vose in January 1986. 

The use of ox power in Sierra Leone decreased 
from the 1950s to the 1970s. Some of the cir¬ 
cumstances contributing to this decline have 
changed in recent years. The Work Oxen Project, 
based originally at Njala University College, has 
successfully identified and alleviated some of the 
constraint' to ox use, notably by the provision of 
satisfactory implements and by training and ex¬ 
tension activities. 

Inland valley swamps are potentially the best 
areas in which crop production may be increased 
and it appears that replacement of hand work by 
ox draft for primary cultivation typically doubles 
the area cropped. Although such a change may 
increase the hired labour requirement on the 
extra land there is a net cash benefit. A signifi¬ 
cant part of the income is due to the appreci¬ 
ation in the value of the oxen over their working 
lives. Additional benefits could be derived by the 
use of ox power for other farm operations or for 
transport. The cost of the implements could be 
reduced by changes in manufacture or procure¬ 
ment or by the introduction of alternative equip¬ 
ment 

There is potential to increase rice production by 
expansion of the use of ax power but its realiz¬ 
ation depends on technical and social changes 
for which a major programme of trials, develop¬ 
ment and extension is needed. 


Introduction 

Ox plowing was introduced in Sierra Leone in 
the 1920s. During the 1950s to 1970s the use of 


work oxen decreased until only in Koinadugu 
District and the Mabole Valley were oxen still 
worked. The reasons for this decline are not 
fully known but contributory factors may have 
been: 

Low profitability of arable crops. 

- Availability of tractor hire at subsidized 
rates. 

Unsuitability of ox plowing for poorly 
stumped laud (slash and burn shifting cul¬ 
tivation is the dominant upland system). 

- Cultural factors - most of the oxen are 
owned by pastoralist Fuiah who have little 
activity in crop production. 

- The high value of cattle relative to arable 
production. 

- Non-availability .of plows for animal 
traction. 

Exchange rates and controls which de¬ 
pressed commodity prices and limited 
imports of equipment and spares. 


In the late 1970s Sierra Leone was not self-suf¬ 
ficient in rice (the principal cereal), the public 
sector tractor hire scheme was inadequate and 
uneconomic, production on the 350,000 small 
farms was limited mainly by labour availability 
and there was no large landless labour force 
available. Land appeared to be in surplus with 
only 10% of potential arable land under culti¬ 
vation. The national herd of approximately 
330,000 cattle was almost entirely of the 
trypanotolerant N’Dama breed, well-suited to 
plowing and light cultivation (Kanu, 1984). 


Animal Power in Farming Systems 



An assessment of same aspects of work oxen use in Sierra Leone 


The Work Oxen Project 

From the foregoing it appeared that condi¬ 
tions were favourable for much wider use of 
animal draft but constraints included: 

availability and cost of oxen in areas where 

required: 

availability and cost of implements; 

- need for training of oxen and operators. 

The Work Oxen Project (WOP) was estab¬ 
lished at Njala University College in 1979 to 
investigate these problems and to promote the 
use of work oxen by dissemination of technical 
information and by collaboration with existing 
organizations and departments. A research, 
development and equipment evaluation pro¬ 
gramme was initiated in 1979, and crop pro¬ 
duction trials using work oxen began in 1980 
(Starkey, 1981). 

In 1980 the Koinadugu Integrated Agricultural 
Development Project (KIADP) implemented a 
work oxen component providing ox-training at 
Musaia and, subsequently, a credit facility. It is 
anticipated that soon four of the six current 
IADPs will have work oxen components. 

In 1982 the Rolako equipment centre was set 
up to manufacture and service plows and other 
equipment, and to develop equipment suited 
to local needs. The Work Oxen Project grew 
from an informal initiative and marshalled 
substantial support from a number of aid agen¬ 
cies. By January 1986 about 350 plows had 
been produced at Rolako using components 
supplied under aid programmes. 

In January 1986 there were approximately 200 
pairs of working oxen in Koinadugu District 
and 70 pairs in the Mabole Valley. An addi¬ 
tional 30 pairs were in use, mainly by projects 
in other areas. The number of oxen pairs in 
Koinadugu District appears to have increased 
substantially over recent years (KIADP, 1985). 

Initially the Work Oxen Project (WOP) con¬ 
centrated on identification and selection of 
suitable equipment, supply of equipment and 
investigation of the technical aspects of the use 


of work oxen. Later, WOP demonstrated that 
by using oxen, farmers who had previously re¬ 
lied on manual cultivation with machete and 
hoe could substantially increase the area 
cropped. In Koinadugu they appear to have 
doubled the area of swamp and boliland culti¬ 
vated per family. The project is now in an ex¬ 
tension phase. 

Economic and technical 
assessment 

As the Work Oxen Project entered a new 
phase in 1986, an assessment of the economic 
and technical potential qf using work oxen was 
made by Metianu and Vose (1986). Their 
major conclusions were: 

Potential in upland farming systems 
Approximately 80% of the potentially arable 
land is upland of relatively low fertility curren¬ 
tly cultivated under a slash and bum shifting 
cultivation system. The land is not clean 
stumped and so is better suited to manual cul¬ 
tivation than tc ox cultivation. Although only 
10% is cultivated at any time, reduction of the 
fallow period could lead to a reduction of soil 
fertility. 

Potential in inland valley swamps 
The inland valley swamps are relatively fertile 
but are less attractive to the traditional farmer 
because of the problems of initial clearance of 
swamp vegetation and because of unhealthy 
working conditions. The present land tenure 
system grants rights to the use of land but does 
not provide security of tenure. These swamps 
offer the greatest potential for increase of crop 
production by use of draft animals but there is 
need for land development and water control 
also. However these developments are unlikely 
to be made without security of tenure to 
farmers. 

Potential in bolilands 

Bolilands are poorly drained areas, generally 
of low fertility. They appear physically suited 
to mechanized or animal draft cultivation but a 
financial and economic analysis indicates that 


Animal Power in Farming Systems 


321 



R. D. Balt and u. C. Kt...p 


Table 1. Simplified economic analysis of 
swamp and boliland rice production with 
or without oxen 


Without oxen 

Swamp 

Le/hu 

Boliland 

Le/ha 

Gross output 

7499 

3659 

Seeds 

272 

272 

Labour 

3705 

3705 

Gross margin 

3522 

(-318) 

With oxen \ 

Gross output 

7499 

3659 

Seeds 

272 

272 

Labour 

2717 

2717 

Oxen 

84 

207 

Gross margin 

4303 

440 


Notes; 

Major assumptions: Yields: swamp 1850 kg ha’ 1 ; boli 
900 kg ha' 1 . Prices: Le2.55 kg' 1 husked rice at farm 
gate. Farm sizes: without-oxen farm is 2.8 ha, with 1.4 
ha upland rice, 0.7 ha swamp and 0.3 ha boli; with- 
oxen farm is 3.8 ha, with 1.4 ha upland rice, 1.4 ha 
swamp and 0.6 ha boli. Fuller details of economic ana¬ 
lysis can be found in the report of Metianu and Vose 
(1986). 

The local currency, the Leone, has changed greatly in 
value in recent yean, so that international compari¬ 
sons are difficult. At the time of the report of Metianu 
and Vose, Lei * US$0.17. At the time of the Net- 


at prices prevailing in January 1986 the farmer 
had no financial incentive to cultivate more 
rice in the bolilands. 

Technical performance 

Monitoring of farms suggests that farmers 
using oxen are likely to grow double the area 
of lowland rice (both swamp rice and boli¬ 
lands) compared to farmers relying on hoe cul¬ 
tivation (Allagnat and Koroma, 1984). Typi¬ 
cally household labour provides up to 75% of 
total labour on manually cultivated farms. Al¬ 
though ox plowing can reduce labour demand 
for cultivation, the additional area of rice will 
require more labour for other operations un¬ 
less these too are modified to facilitate the use 
of oxen for planting, weeding and at harvest. 


Table 2. 


Annual cost of oxen and implements 



Le 

a) Oxen 


Purchase cost of pair (160kg, Lc6.50/kg) 

2100 

Sale price after 5 years (340kg, Le6.50/kg) 

4500 

Capital gain over 5 years 

2400 

Capital gain per year 

480 

Ownership costs (per year) 


Risk of loss, 2% of average value 

70 

Repayment of loan and interest 

580 

Salt and medicines; housing 

40 

Total annual costs 

690 

Net annual cost 

210 

b) Implement and Harness 


Cost of Pecotool 

1100 

(imported cost Le 7.8 « UK£1) 


Annual depreciation (over 10 years) 

110 

Interest @ 15% of 1/2 cost 

82 

Ropes and yoke 

58 

Total annual cost 

250 

c) Total Annual Cost of Oxen and Implements: 

460 


Economic performance 

By increasing the area cultivated the farmer in¬ 
creases his gross return and gross margin on 
the inland valley swamp. However, on the boli¬ 
land where yields are low it appears that extra 
production on an area beyond that for which 
household labour is available is not financially 
attractive. Nevertheless it must be noted that 
in economic terms even the bolilands show a 
positive gross margin (Table 1). (Note: the 
local currency, the Leone, has changed greatly 
in value in recent years, so that international 
comparisons are difficult. At the time of the 
report of Metianu and Vose, Lei = US$0.17, 
At the time of the Networkshop for which this 
paper has been prepared. Lei = US$0.05.) 

Cost of ox plowing 

Major components of the cost of ox plowing 
are the costs of owning and maintaining ani¬ 
mals and equipment (Tables 2 and 3). 

Oxen costs (figures in Leones at 1986 values) 
Oxen for plowing are purchased at about 
160 kg and if used for 5 years should attain a 
weight of about 340 kg. At a price of Le6.50 
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Table 3. 

Cost of oxen and Implement per work day 

Days worked per year 10 20 30 40 50 

Annual cost 460 460 460 460 460 

Variable cost 70 140 210 280 350 

Cost per day 52 30 22 18 12 

Notes; 

Variable costs per day; 

Ox handler Le 6.50, saltLe 050, Total Ls 7.00. 

Typically oxen work 20-40 nays < eryear. 

Typically oxen are hired oi • to ether farms for about 10 work 
days, at a rate of about 1x30 per day. 

See no te on Table 1 concerning the value of the Leone. 

per kg a pair of oxen is purchased at Le 2100 
and sold at Le 4500, an annual increase of Le 
480. There is some risk of loss by accident or 
theft, and if purchased on credit at 15% inter¬ 
est, the net annual appreciation of the oxen 
pair will be about Le 210. 

For maintenance and security the oxen will 
need salt, medicines and simple nousing, re¬ 
sulting in annua] costs of about Le 40. The ani¬ 
mals must also be herded. In this paper it is as¬ 


sumed that this is by unpaid family labour. 
When working, extra salt and labour for 
driving oxen add a cost per work day of Le7. 
Typically oxen are used for 30-40 days per 
year of which 20-30 are in hire service to 
other farmers. Hire rates are Le 20-40 per 
day. The risk of loss or death of oxen has 
been assumed to be 10% over 5 years or 2% 
of average value per year but there is little 
firm data concerning the health and weight 
gain of work oxen away from the main pas¬ 
toral areas. 

Implement costs 

The Pecotool was selected early as technically 
the most appropriate tool for Sierra Leone. It 
is a versatile toolbar which can be fitted with 6" 
or 9" plow or tools for inter-row cultivation. It 
is made of good quality steel; it is light and 
easy to handle. It is however expensive, costing 
Le 1100 as an imported item assembled at Ro- 
lako. If supplied as a plow only, the cost could 
be reduced to Le 850. Local manufacture using 
imported material and local labour has so far 
proved more expens¬ 
ive but a simplified 
version might cost 
only Le 642. Alterna¬ 
tive simpler plows, or 
plows of lower quality 
are available at prices 
of Le440 - Le820 
landed in Freetown 
(Metianu and Vose, 
1986). It appears 
preferable therefore to 
use the resources of 
Rolako for service and 
repair of plows, for ex¬ 
tension, and for the 
development of ox 
equipment. The an¬ 
nual cost of the Peco¬ 
tool plow (depreciated 
over 10 years and with 
inteiest at 15%) is 
Le 200. 


Table 4. Change In cash flow due to use of oxen 



Yrsl-4 

Yr 5 

Yr 6-9 

Yr 10 

Extra crop income with oxen (Table 1) 

4190 




Extra income by hiring out oxen 

300 




Extra costs of seed and labour 

-2670 




Extra gross margin due to oxen 

1820 




Extra costs of working oxen 





(excluding herding cost) 

-320 




Net-extra income 

1500 

1500 

1500 

1500 

Capital 





Repayment on ax loan (2100/5) 

-420 

-420 



Repayment on implement (1200/5) 

-240 

-240 



Interest on ox loan 

-160 

•160 



Interest on implement loan 

•80 

-80 



Sale of 2 oxen @340 kg 

4500 

4500 



Purchase of 2 oxen @ 160kg 

-2100 


-2100 


Purchase of new implement 




-1200 

Capital income (+) or payments (-) 

-900 

+1500 


+ 1200 

NET cash flow due to oxen per year 

600 

3000 

1500 

2700 


Average extra income: Le 980 during first 5 years, Le 1410 during first 10 years 
Notes; 

See note on Table 1 concerning the value of the Leone. 

Assumes typical farm in Northern Region. 

If risk of loss or death of oxen is 2% per annum this represents an annual cost ofLe 70. 
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Conclusions 

By using oxen the farmer may increase the area 
his family cultivates and so increase his net in¬ 
come. However, the capital investment is more 
than his total present annual gross margin. If 
credit is available at 15% then by using oxen 
he may double his area of swamp rice and in¬ 
crease his gross margin by 15%. At present 
hire rates for oxen, it is also financially attrac¬ 
tive for the farmer who does not own work 
oxen to Hire them when required (Table 4). 

Widespread use of ox plowing could result in 
an increase of rice production sufficient for na¬ 
tional needs. Such an increase is however un¬ 
likely unless credit is available for purchase of 
oxen and plows and unless farmers have se¬ 
curity of tenure so that they can develop their 
land and introduce more continuous cropping. 
A major programme of evaluation and devel¬ 
opment and of extension to introduce ox 
power for all farm operations is necessary 
before such social changes occur. The cash 
flow benefit from owning oxen is low for the 
first 4-5 years and is sensitive to crop yield on 


the additional area cultivated. Major rash 
benefits depend on sale of oxen at the end of 
their working lives and this is very sensitive to 
any failure to gain weight at the predicted rate. 
It is likely that some form of staged replace¬ 
ment would provide a satisfactory return in 
practice. 
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Introduction 

There is a general feeling among many far¬ 
mers, livestock owners and agricultural techni¬ 
cians that the utilization of N’Dama for draft 
wo;* can adversely affect the growth perfor¬ 
mance and disease tolerance of the animal. 
This feeling is based mainly on the slow growth 
characteristics, small size and the close genetic 
association of N’Dama with other beef breeds. 
The belief is also probably due to the general 
concept that draft work can break down the 
trypanotolerance of N’Dama in areas of tsetse 
infestation. The prevalence of this belief in 
Liberia prompted the Central Agricultural Re¬ 
search Institute (CARI), Suakoko, to investi¬ 
gate the actual situation in a very limited way. 
Animal traction technology is currently only at 
an experimental stage in Liberia and the only 
work" animals in the country are at CARI. 
Therefore information gathered here may only 
relate to N’Dama draft oxen managed on- 
station. 

Materials and methods 

Tsetse population (Glossina palpalis, G. pal• 
licera pallicera and G. Jusca) and their chal¬ 
lenge are considered medium at Suakoko 
where this investigation was carried out. Tsetse 
sampling was carried out in the area with bi- 
conical traps by the Bong Mine Trypanoso¬ 
miasis Research Unit of the Tropical Institute, 
Hamburg, in 1984-1985. Although Trypanoso¬ 
ma vivax and T. brucei were revealed from 
blood samples examined in the area, the most 


common species generally encountered was 
T. congolense. Positive serological reactk, 
were observed for 80% of the untreated 
N’Dama cattle examined in 1984. 

On August 20, 1984 sixteen young apparently 
healthy N’Dama castrates aged between 2 to 3 
years v ere selected by draft characteristics to 
take part in this trial. Initial selection of all 
animals was also based on the negative find¬ 
ings of trypanosomes in blood samples exam¬ 
ined. However, sera from the experimental 
animals were not checked for antibodies to try¬ 
panosomes. Faecal samples from all animals 
were also screened for parasitic eggs and those 
found positive were treated with Thiabendazol 
(Merk Sharp Dhome) at the rate of 110 mg per 
kg body weight ten days prior to the actual 
starting of the experiment. After the initial 
body weights for all animals were recorded, 
they were divided into two equal groups having 
approximately the same body weights (1/9/84). 

Twenty-five acres of signal grass (Bracharia 
brizantha) pasture intercropped with legumes 
(Centrocema and Stylosanthis ) were used for 
pasturing the animals. Both groups were man¬ 
aged together in the same field and were 
allowed free grazing. Animals were permitted 
to remain in the pasture day and night. They 
were not sheltered but had access to the barn 
during rain at their free will. The working 
group was naturally deprived of grazing for 
about two hours a day during the training peri¬ 
od of 5 weeks and approximately 4 to 5 hours a 
day for six days a week during the working 
period of approximately one year. All animals 
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Table I. Growth rate of working and non-working N’Dama oxen at CARI1984-85 

WORKING GROUP <N=8) NON-WORKING GROUP (N=8) 



Live-weight (kg) 

Monthly gain (kg) 

Live-weight (kg) 

Monthly gain (kg) 

Date 

Total 

Mean 

Total 

Mean 

Total 

Mean 

Total 

Mean 

Sept 84 

1456 

182 



1440 

180 



Oct 84 

1460 

183 

4 

0.5 

1528 

191 

88 

11 

Nov 84 

1504 

188 

44 

5.5 

1568 

196 

40 

5 

Dec 84 

1592 

199 

88 

11 

1616 

202 

48 

6 

Jan 85 

1704 

213 

112 

14 

1696 

212 

80 

10 

Feb 85 

1808 

226 

104 

13 

1768 

221 

72 

9 

Mar 85 

1920 

240 

112 

14 

1856 

232 

88 

11 

Apr 85 

2046 

256 

126 

16 

1912 

239 

56 

7 

May 85 

2136 

267 

90 

11 

1960 

245 

48 

6 

June 85 

2248 

281 

112 

14 

2032 

254 

72 

9 

July 85 

2368 

296 

120 

15 

2096 

262 

64 

8 

Aug 85 

2464 

308 

% 

12 

2176 

272 

80 

10 

TOTAL GAIN 


1008 



736 




PERCENTAGE GAIN 

69* 



51% 





had access to dean drinking water and mineral 
licks at all times. Animals in both groups were 
not provided with supplemental feeds or 
fodder until the end of the experiment. 

The working group of eight animals were 
trained for agricultural traction as described by 
Starkey (1981). Ox plowing and harrowing 
equipment for work was purchased from the 
Sierra Leone Work Oxen Project. Working of 
animals was 4 to 5 hours per day, six days a 
week, and continued till the end of the ex¬ 
perimental period of one year. Oxen were al¬ 
ways used in pairs and were pulling imple¬ 
ments that had a weight of 40 kg at an approxi¬ 
mate speed of 2.5 km/hour. Plowing and har¬ 
rowing of well developed and partially de¬ 
veloped upland and swamps were the only 
work performed by the group. 

Animals in both groups received hand spraying 
of 0.1 to 0.2% Asuntol (diethyl phosphoro- 
thioate manufactured by Bayer) once eveiy 2 
to 3 weeks for external parasites (mainly ticks) 
and a drench of Thiabendazol at the rate of 110 
mg/kg body weight once every two months for 
intestinal nematodes. Animals in both groups 


were weighed once every month and their body 
weights recorded. Blood samples from all ani¬ 
mals were collected once every month (before 
8 a.m.) for detection of trypanosomes and 
determination of Packed Cell Volume (PCV) 
percentage. Examination of blood for trypano¬ 
somes was carried out both by Haematocrit 
Centrifugation Technique (HCT) and by mini¬ 
ature Anion Exchange Centrifugation Tech¬ 
nique (mAECT). 

During the course of the experiment chemo¬ 
therapy was not employed for those that de¬ 
veloped parasitaemia. This was to help 
measure the natural duration of parasitaemia, 
and to observe the animals’ ability to over¬ 
come anaemia and to eliminate the parasite. 

The effect of agricultural traction on the 
growth rate of the working group was deter¬ 
mined by comparing their average weight gain 
percentage for one year with that of the non¬ 
working group. The effect of work on the try- 
panotolerance of work animals was deter¬ 
mined by comparing the intensity of anaemia 
and the intensity and duration of parasitaemia 
in natural infections with that of the controls. 
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Anaemia was estimated by measuring the 
PCV. 

Results and discussion 

Reports indicate that N’Dama draft animals 
■can work and thrive under village conditions 
and that they can sustain an average traction of 
14 per cent of their body weight, while the 
figure for other breeds is 10 to 12 per cent 
(Starkey, 1984). However, the natural tsetse 
challenge in such areas is not mentioned. 

The management and nutritional requirement 
of N’Dama draft animals in tsetse-infested 
areas for vaiying levels of tractive effort and 
speed is not clear. In our trial at CAR1 where 
the tsetse challenge is medium, the N’Dama 
oxen aged 2.5-3 years and managed under a 
good pasture grazing system without sup¬ 
plementary feeds when used for moderate agri¬ 
cultural traction had gained significantly 
higher body weights in one year compared to 
non-working animals managed under the same 
conditions (Table 1). 

It was noticed during the initial period of 
weight recording that the growth rate of draft 
animals was slower than that of the controls 
(October, November 1984). This may have 
been due to the sudden exposure of the ani¬ 
mals to training and work, which their sub¬ 
sequent faster weight gains suggests. Weight 
recordings carried out for a one-year period in¬ 
dicate that work animals had 18% higher body 
weight gains at the end of the experiment com¬ 
pared to the controls. The actual reason, al¬ 
though not clear, may be the moderate work 
which improved appetite and thereby the in¬ 
take of fodder at grazing. 

Starkey (1984) has quoted Reh and Horst 
(1982) that N’Dama draft cows in Sine-Saloum 
in Senegal had significantly higher carcass 
weights than females maintained in herds, they 
had higher dressing-out percentages and they 
fetched higher live-weight prices from but¬ 
chers. H£ further quotes that the improve¬ 


ments in performances of draft cows over 
traditionally maintained herds are attributable 
to the higher levels of management, supervi¬ 
sion and nutrition given to draft animals. Al¬ 
though the above observation pertains to draft 
cows under a traditional system of manage¬ 
ment, it is possible to believe that the same 
may also hold true for draft oxen. However, in 
our experiment the level of feeding, attention 
and supervision wasthe same for both working 
and non-working animals. 

The trypanotolerance of N’Dama is believed to 
depend upon the N’Damas’ inherent capacity 
to control and reduce parasitaemia. It is also 
believed to be related to their superior innate 
immune response. According to Murray, Trail 
and Wissocq (1983) trypanotolerance can be 
supplemented or reduced by a number of fac¬ 
tors affecting the host and its environment. 
The factors include stress (work, pregnancy, 
parturition, lactation and suckling), intercur¬ 
rent disease and poor nutrition. According to 
Murray and his co-workers the most important 
factor that would affect the stability of trypan¬ 
otolerance is the severity of trypanosomiasis 
risk to which animals are exposed. As the level 
of risk increases the productivity falls and that 
the N’Dama can suffer severely from disease, 
leading to stunting, wasting, abortion and even 
death. 

In our experiment two animals each from the 
control and working groups exhibited parasit¬ 
aemia (T. congolense) during the one-year 
period. The Haematocrit Centrifugation Tech¬ 
nique employed was not enough to reveal try¬ 
panosomes in any of the cases. Parasitaemia 
could not have been detected if miniature 
Anion Exchange Centrifugation Technique 
had not been employed. Although none ex¬ 
hibited clinical symptoms, the intensity of 
parasitaemia and anaemia measured was 
greater for the controls than for the work 
oxen. The duration of parasitaemia was also 
observed to be longer (3 months) for the con¬ 
trols than for the work animals (1 to 2 
months). 
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The better health status of the work animals as 
evidenced by their higher body weight gains 
probably helped them to resist the anaemia 
and to eliminate the trypanosomes more 
quickly from their blood. However, because 
sera from these animals were not checked at 
the outset of the experiment for antibodies to 
trypanosomes, it was not possible to under* 
stand if any of them had previously suffered 
from the disease. Animals with previous ex¬ 
perience of trypanosomiasis are known to 
eliminate the parasites faster than others. Fur¬ 
thermore, animals revealing parasitaemia were 
few for both groups and therefore observations 
made here may not have high statistical signi¬ 
ficance. Thus from the limited observations 
made so far, trypahotolerance of work oxen 
appears superior as evidenced by low parasi¬ 
taemia and anaemia and their ability for faster 
elimination of trypanosomes. The experiment 
continues. 


Summary and conclusion 

In areas of medium tsetse challenge, N’Dar.a 
work oxen gained 18 % more body weight in 
one year than controls maintained under the 
same pasture grazing system. On the basis of a 
few observations, the trypanotolerance of work 
oxen was also noticed to be superior under 
conditions above as evidenced by their low 
parasitaemia and anaemia, and their ability for 
the faster elimination of trypanosomes. 
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Tine cultivation of old ridges using a "Triangle ” cultivator at Broukou, near Kara, Togo 
(Photo: Paul Starkey) 
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Features of animal traction adoption in Togo 

by 

A. S. Westneat, A. Klutse and K. N. Amegbeto 

Projet pour la Promotion de la Traction Animale (PROPTA), Atakpame, Togo 


Introduction 

The Republic of Togo is an agricultural 
country of 56,600 square kilometres located 
between Ghana and Benin on the West Afri¬ 
can coast. It is divided into five economic re¬ 
gions: Savanes in the far north, Kara, Central, 
Plateaux, and Maritime in the south (see 
Figure 1). An estimated 3.05 million people 
live in Togo, of whom 77%, or about 2.35 mil¬ 
lion, live in the rural sector. Of those in the 
rural sector about 43%, or 1.01 million, work 
in agriculture. Average agricultural-sector per : 
capita income in 1982 was 38,200 CFA or 
US$98 (IBRD, 1984). 

The primary source of power in this agricultu¬ 
ral sector is human hand labour, notably family 
fanners equipped with hoe and machete. 
When the 1976-77 government-sponsored ef¬ 
fort to modernize agriculture using tractors 
failed, both development and political auth¬ 
orities concluded that another approach was 
needed. They turned to oxen power; that is, to 
animal traction. 

This paper addresses several of the more 
prominent features of animal traction adop¬ 
tion in Togo today. After a brief historical 
overview, several specific factors which indi¬ 
cate the scale of animal traction adoption are 
presented. This is followed by a synopsis of the 
conditions which have contributed to the suc¬ 
cess of animal traction in the Savanes. The 
paper concludes with a discussion of several 
aspects of farm management involved in the 
transition from hoe to animal traction techno¬ 
logies in the Kara and Central Regions. 


In 1986, the animal traction promotion project 
PROPTA (Projet pour la Promotion de la 
Traction Animale). in association with the Ad¬ 
vanced School of Agronomy at the University 
of Benin (Lomd), sponsored a systems study of 
hoe and animal traction farming in the Kara 
and Central Regions and, more precisely, of 
the transition from one to the other. This 
paper benefits from some of the preliminary 
results of that study, results which should be of 
interest to participants in this Sierra Leone 
nctworkshop. 

Historical overview 

By the time the Togolese government came to 
select the animal traction polity option, ani¬ 
mal traction was not new to Togo. Earlier, it 
too had been tried, had failed, and had been 
discarded. In fact, animal traction in Togo 
dates as far back as the German colonial era. 
In May 1900, the Berlin Colonial Economic 
Committee, in the hope of increasing cotton 
production, hired a team of black American 
experts from Tuskegee Normal Industrial In¬ 
stitute (Tuskegee, Alabama) to introduce, ani¬ 
mal traction in Togo (Kratz, 1982). Later, 
similar efforts were made in Mango (1908) and 
Tabligbo (1913). However, each effort failed to 
generate sustained interest by local farmers. 

During the 1950s and 1960s several attempts 
were made to revive animal traction, primarily 
in the Savanes Region in the north. In the 
1950s, animal traction was introduced at the 
Barkoissi School Farm and at an agricultural 
centre in Toaga. By the mid-1960s, a pro¬ 
gramme to introduce animal traction in the 
Savanes Region had been initiated by the 
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Togolese regional development administration 
(SORAD) and the French agricultural devel¬ 
opment organization BDPA (Bureau pour le 
DCveloppcment de la Production Agricole). 
These pioneering efforts, along with those al¬ 
ready under way in neighbouring Ghana, 
began to effect a change in the way agriculture 
in this region was conducted. However when 
funding for the BDPA project came to an end, 
so too, for a time, did coordinated animal trac¬ 
tion development activities. 

The decade of the 1970s brought renewed and, 
finally, sustained interest in animal traction on 
the part of development agencies. In 1971, the 
American Peace Corps began an animal trac¬ 
tion project in the Kara Region which has con¬ 
tinued now for 15 years. The European Devel¬ 
opment Fund (EDF/FED) likewise has made a 
continuing commitment to animal traction de¬ 
velopment in the Kara and Savanes Regions.. 
Furthermore, with the adoption of animal 
traction as a Togolese national policy objective 
in the late 1970s, interest in the technology ac¬ 
celerated; so much so that, by 1985, some 32 
different development organizations were 
working with Togolese farmers to foster the 
adoption of animal traction. 

In 1981, faced with this growing prob'feration 
of projects, a national study and policy com¬ 
mittee for animal traction programmes 
(known as COCA) was organized. This com¬ 
mittee recommended the establishment of an 
executive body to provide the leadership and 
the direction required to transform the efforts 
and interests of the many individual animal 
traction projects into a more orderly and com¬ 
prehensive national effort. This executive 
body, in effect the national coordinating ad¬ 
ministration for animal power technology, is 
PROPTA, created four years ago. 

PROPTA, in addition to its purely administra¬ 
tive sections, has five technical divisions re¬ 
sponsible, at the national level, for coordinat¬ 
ing animal health, animal supply, animal trac¬ 
tion equipment supply and development, tech¬ 
nical training, and monitoring and evaluation 


activities. The authors of this paper work in 
the fifth division, Monitoring and Evaluation, 
itself created in September 1984. 

Scale of adoption 

Farmer adoption of animal traction technol¬ 
ogy is increasingly common in Togo today. The 
steadily mounting numbers of animal traction 
adopters is increasingly making this the tech¬ 
nology of choice among Togo’s progressive 
farmers. Their growing influence becomes all 
the more evident as one proceeds north 
through the country. In brief, animal traction 
is very important in the Savanes Region, but 
very marginal in the Maritime Region. 



The absolute numbers of oxen pairs that 
PROPTA estimates are in use today are given 
in Table 1. These figures are based on the 
number of pairs associated with the 32 projects 
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promoting animal traction in 1985. There are, 
among PROPTA's colleagues, those that pro¬ 
pose that the actual number of pairs is signifi¬ 
cantly greater than has been indicated. 
Through the continuing reporting procedures 
initiated this year by PROPTA, more precise 
figures will soon be available. At this early 


Table 1. Numbers of pairs of draft animals in 


Togo in 1985 

Region 

No. of pain 

% 

Savanes 

3214 

76.6 

Kara 

637 

15.2 

Central 

257 

6.1 

Plateaux 

55 

1.3 

Maritime 

32 

0.8 

TOTAL 

4195 

100.0 


Source: PROPTA, 1985 


stage, it is probably safest to say that 4,195 is 
the minimum number of oxen pairs to be 
found in Togo. 

Absolute numbers of oxen pairs only tell part 
of the story. Helped by an earlier estimate of 
the number of oxen pairs in Togo in 1978, 
PROPTA has a general idea of the rate of 
growth in the number of oxen pairs. With the 
two available estimates seven years apart, an 
average annual growth in farmer-owned oxen 
pairs of about 26% per year emerges (see 
Figure 2). What is more, by employing known 
estimates of the total farmer households and 
extrapolating them to the present using com¬ 
monly accepted population growth rates, it is 
possible to make an estimate of farmer adop¬ 
tion rates by economic region (see Table 2). 
Significantly, fanners in the Savanes Region 
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Table 2. Estimated regional adoption rate? for 
animal tinction 

Region Adoption Rate 

Savanes 9.2 % 

Kara/Cenlral 0.9 % 

Plateaux 0.05 % 

Maritime 0.05 % 

Sources: PROPTA, 1985 and USAID, 1980 

have achieved a rate of adoption nearing 10%. 
In the combined Kara and Central Regions, 
however, the estimated animal-traction adop¬ 
tion rate hovers at 1%, while the farmers in 
the Plateaux and Maritime Regions have 
shown iiitle sustained interest in the tech¬ 
nology. 

A discussion of the reasons for farmer interest 
in animal traction in the Savanes Region me¬ 
rits a study all of its own. For the purpose of 
this paper, however, it can briefly be stated 
that animal traction development in northern 
Togo has benefited from the following condi¬ 
tions: 

- The soils of the Savanes Region are generally 
light and the fields flat and open. These are 
conditions which are favourable to the smal¬ 
ler, less expensive animals generally available 
in Togo. 

- The vegetation in the Savanes is dispersed, 
making it relatively easy to clear fields of 
stumps, bushes and rocks; this characteristic 
greatly facilitates the mitial transition to ani¬ 
mal traction. 

- Farmers in the region have themselves been 
cattle owners for a long time. This familiarity 
with cattle facilitates their care and use for 
animal traction purposes. Furthermore, the 
region draws on supplies of animals in 
Burkina Faso and Niger. The number of ani¬ 
mals in the herds available to Savanes far¬ 
mers is therefore far greater than regions fur¬ 
ther south; hence animal prices are lower in 
the north. 

- The cropping patterns and food preferences 
of northern Togo emphasize field crops 


which are likely to benefit from cultivation 
using animal traction (millet, sorghum, 
maize, beans, groundnuts). By contrast, crop¬ 
ping patterns and food preferences in south¬ 
ern Togo emphasize root crops which benefit 
much less from animal traction technologies. 
Furthermore, long farmer association with 
cash crops, such as cotton and groundnuts, 
plays an important role in helping pay for the 
higher capital input costs associated with a 
switch to animal traction. 

Farmer management in the 
transition zones 

Definitions and areas of study 

The Kara and Central Regions are areas where 
the adoption of animal traction is at the ta¬ 
keoff point. As farming systems are in the early 
stages of the transition from hoe to animal 
traction farming, discussions among farmers in 
these two regions about the two technologies 
are of particular interest. The following over¬ 
view is drawn from interviews with farmers in 
Broukou (Kara Region) and Kambole (Cen¬ 
tral Region) earlier this year. 

Farm capital during transition 

In general, hoe farmers and animal traction 
farmers operate in the same socio-economic 
environment under identical conditions of re¬ 
source availability and rules of land proprie¬ 
torship. Labour is supplied by the farmers and 
their families. However farm capital is not the 
same, nor the farm equipment that extends the 
farmers’ productive capacity. For manual far¬ 
mers, the basic farm capital consists of a num¬ 
ber of small weeding hoes, one for each 
worker, and large mounding hoes used only by 
men in conjunction with a machete. Animal 
traction farmeis employ this same equipment 
except the number of hoes is reduced. 

However, the adoption of animal traction also 
requires the acquisition of a pair of animals 
and traction equipment; the most common of 
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these are a plow, a ridger, a triangular weeder, 
a harrow, a cart and various accessories. Fur¬ 
thermore, the animal traction farmer may con¬ 
struct a stable for his oxen, a warehouse to 
store equipment, additional granaries, storage 
for hay and a manure pit. Clearly the animal 
traction farmer is faced with a significant in¬ 
vestment in farm capital over and above what 
he would have made if he remained a hoe 
farmer. 

The cost associated with this list of animal 
traction investments varies from farmer to 
farmer. The animals themselves, for example, 
are often inherited from parents. The parents 
may have initially acquired them through gifts, 
trading or as investment purchases following 
profits, the wealth being transformed into 
herds in a form of traditional savings designed 
to assure family security, financial health and 
social prestige. Cattle ownership can often 
save as much as a third of the price of the full 
animal traction package. It also gives rise to 
the notion, even in animal traction circles, that 
the rich get richer. Be that as it may, the 
farmer adopting animal traction is faced with a 
sizeable, supplemental farm-capital investment 
of between 50,000 and 350,000 CFA (US$ 150- 
1050). These are high figures for a farmer in a 
countrywhere the average annual per-capita 
income in the agricultural sector is around 
38,200 CFA. Needless to say, capital invest¬ 
ment in the construction of outbuildings re¬ 
mains small. 


Table 3. Time comparisons for operations 

Operation No. of work days per hectare 

Oxen and 2 hoe 
2 workers farmers 


The consequence to the farmer of this initial 
investment is a veiy significant increase in 
fixed costs, most often involving the repayment 
of the cost of credit for farm machinery and 
animal purchases. This often represents the 
farmer’s first initiation into the world of in¬ 
stitutional credit and planning credit-repay¬ 
ments that is now so indispensable to the de¬ 
velopment of modem agriculture. This is an 
impact of animal traction adoption of the first 
order. The risks to the farmer of this indebted¬ 
ness are considerable, especially since farmers 
are not well trained in financial management 
and are limited in their ability to commer¬ 
cialize grain. 

Technical implications for production 

The speed at which field operations are ex¬ 
ecuted using animal traction has had an im¬ 
portant influence on Togolese farmers. They 
no longer question its superiority over hoe 
farming in terms of speed of field work. It has 
simply become one of the realities of Togolese 
agriculture. Most farmers in the areas studied, 
whether they use hoe or animal traction, work 
practically the same number of days each week 
for about the same length of time, 10 to 12 
nours/day. However, the time spent on actual 
farming operations differs significantly: 5-6 
hours/day for animal traction farmers against 
7-9 hours/day for hoe farmers. The impact of 
this time-saving aspect of animal traction tech¬ 
nology is an increase in field size and a diversi¬ 
fication of on-farm activities. In Table 3 com¬ 
parative data is presented on the time spent on 
each farm operation. 

Putting more land under cultivation 


Field cleaning 2 

Light plowing 1.S 

Plowing 2-4 

Ridge plowing 1 

Harrowing 1-1.5 

Weeding 1-2 

Ridging 1-1.5 


Source: Amegbeto, 1986 


In the two zones studied, animal traction far¬ 
mers clearly work more cropland than hoe-la¬ 
bour farmers. The average farm size for animal 
710 traction farmers was 5.4 ha, while for manual 

4 6 farmers it was 4.3 ha. Moreover, while PROP- 

6-8 TA’s statistics in this area are still limited, data 
from other parts of the country indicates a 
willingness of animal traction farmers to put 
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Table 4. Cultivated areas of a sample or 
28 farmers in the Savanes Region 


in the Savanes Region found only two who 
were still farming less than 3.S ha. (Table 4). 


animal traction (ha) 


3.5 

2 


3.5-4.5 

4 


4.5-5.5 

5 


53-6.5 

7 


6.S-7.5 

6 


7.5 

4 


Source: AUinghain, 1984 


Table 5. Cultivated areas of animal traction 
adopters in the Kara and Central Regions 

(average figures) 



Year Kara sample Central sample 


ha/palr 

ba/pair 

1981-82 

2.0 

2.0 

1982-83 

2.8 

2.8 

1983-84 

2.5 

2.5 

1984-85 

33 

3.3 

Sources: Kara sample: PVAS, 1983; 

Central sample: Zeidler, 1985. 


Table 6. 



Hire rates for animal traction services 


Operation 

Price (CFA/ha) 


Field cleaning 

6000 


Light plowing 

5000 


Plowing 

9000-13000 


Ridging 

5000 


Harrowing 

1500-2000 


Weeding 

8000-10000 


Mounding 

6000-8000 



Similar results are found among animal- 
traction adopters in other regions of the 
country. Data from both the Kara Region and 
the Central Region (Table 5) indicates pro - 
gressive expansion year by year of total areas 
farmed using oxen by recent adopters. 


Increased diversification 

With time saved in executing field operations, 
the animal traction farmers diversify. However 
the possibilities are limited. Small-scale pro¬ 
duction possibilities (shea trees, n6r6, kapok, 
etc.) and local commerce exist, but are not yet 
a significant option, particularly since in these 
areas the traditional social division of labour is 
still strong. Likewise, the rural labour market 
is not sufficiently advanced to afford the ani¬ 
mal traction farmer the opportunity of making 
money as a day labourer. 

When the animal traction fanners diversify, 
they try to do it within the agricultural sector, 
but selectively so as to minimize the risk of dis¬ 
locating their family work force. Consequently 
there is evidence of a shift toward livestock, 
but not as yet to a level where one could claim 
the emergence of a true livestock-agriculture 
association. Ways to ^courage this tendency 
are a key topic for our discussions here at this 
networkshop. 


Note: 

Prices for transport services are negotiated according to the 
nature of the load and the distance, and are consequently very 
variable. 

Source: Amegbeto, 1986 


more land under cultivation than was pre¬ 
viously possible with the hoe. 

While the national average farm size is around 
1.75 ha (IBRD, 1984), animal traction farmers 
surpass this average by a considerable margin. 
In 1983, a sample of 28 animal traction farmers 


Several other possibilities for diversification 
present themselves to the animal traction 
farmer. These include work on other farmers' 
fields and transport. Third-party animal trac¬ 
tion services are an enterprise area now experi¬ 
encing important growth in Togo’s rural sec¬ 
tor. This takeoff is due to the fact that the ma¬ 
jority of the hoe farmers now recognize the in¬ 
efficacy inherent in much of their hoe-farming 
technology and are no longer content with the 
low yields associated with it. This opening up 
of hoe farmers to animal traction is reflected 
in the development of a rental market for ani- 
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mal traction services, current prices for which 
are indicated in Table 6. 

Limits to the animal traction service 
market 

The development of this animal traction ser¬ 
vice market depends entirely on the means at 
the disposal of the hoo farmers who request 
these services. The constraints on hoe fanners 
will eventually limit the growth of the animal 
traction service market in the rural sector. In 
order to rent animal traction services for field 
operations, hoe farmers must have already ac¬ 
quired substantial resources necessary to pre¬ 
pare their Helds for animal traction. Destump¬ 
ing, root pulling and initial plowing are necess¬ 
ary before the oxen can be used effectively on 
their Helds. This investment in field prepara¬ 
tion, in addition to the resources required to 
pay for the rented animal traction services, is 
an outlay beyond the means of many hoe far¬ 
mers. Furthermore hoe farmers who rent ani¬ 
mal traction services tend to acquire their own 
animals as quickly as possible. Consequently 
the rental market for animal traction services 
is liable to be unstable and limited in size as 
farmer customers become draft animal owners 
in their own right, and eventually competitors 
for the rental business of the remaining hoe 
fanners. 

Other farm practices 

Animal traction farmers in the transition 
zones studied have developed a farming system 
in which two distinct types of fields are pre¬ 
pared. There are fields which are completely 
traditional in character and developed using 
only human power and tools. There are also 
fields where both manual and animal traction 
tools are used; these are semi-modern fields 
where modern agricultural practices are com¬ 
monly employed. Though each of these fields 
aims at increasing production, the result of 
their coexistence is an underutilization not 
only of the farmers’ animal traction equipment 
but also of their manual farming equipment. 


As contrasted to manual farmers, who tend to 
remain survival-craft farmers, animal traction 
farmers have a commercial interest in their 
adopted technology. Upon adopting animal 
traction, farmers modify their production prac¬ 
tices. They are more likely to respect the agri¬ 
cultural calendar. They are more open to mod¬ 
ern agricultural methods such as seeding in 
line in prepared fields and using improved 
seed, chemical fertilizer and synthetic pro¬ 
ducts. They are more attentive to the fertility 
of their soil and the importance of increasing 
yields. Given the pressure they are under to 
maintain their financial and alimentary sol¬ 
vency, animal traction farmers give priority to 
cash crops (cotton, maize, groundnuts and 
beans) for which the market is more or less 
stable; in fact, in Togo it is often guaranteed by 
a marketing organization. 

Furthermore, there is the animal health ser¬ 
vice associated with animal traction. Even 
where it is not well understood or even ig¬ 
nored, it plays a role in developing an associ¬ 
ation between cattle raising and agriculture. 
This, in turn, positively influences the care of 
other domestic animals. 


Profitability of animal traction 

The profitability of animal traction turns on 
the efficiency of farm management. Strong 
farm managers are more likely to make animal 
traction work than are weak farm managers. 
That the adoption of animal traction can in¬ 
crease production and net revenue for some 
farmers is not in doubt. This is illustrated by 
the financial data from typical successful ani¬ 
mal traction farmers presented in Table 7. 
These farmers farm in the Broukou and Kam- 
bole zones and the CFA figures represent 
positive net revenue from each of their oper¬ 
ations: agriculture, livestock and other. The 
total net revenue of these farmers contrasts 
with the average agricultural sector per-capita 
income of 38,200 CFA/year. 
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Table 7. Selected net revenues from mixed 
forming systems 


Cue 

Agriculture 

(CFA) 

livestock 

(CFA) 

Other 

(CFA) 

ToUl 

(CFA) 

1 

243456 

8350 

16000 

267 806 

2 

651580 

16000 

29 500 

697080 

3 

315 504 

8820 

39000 

363 324 

4 

452492 

24200 

26400 

503 092 

5 

441095 

2150 

13000 

456245 

6 

516834 

53 845 

2500 

573179 

7 • 

336095 

64750 


400 845 

8 

844553 

■ 

79000 

923553 

9 

476974 

5 500 

66000 

548 474 

10 

622073 

83000 

164000 

869 873 


Source: Amegbeto, 1986 


Reinvestment 

In the village, it is remarkable to observe the 
difference between animal traction farmer 
households and hoe-farmer households. Ani¬ 
mal traction farmers are able to support their 
food needs and tend toward a progressive im¬ 
provement in their quality of life. In contrast 
to hoe farmers, animal traction households 
enjoy a visibly higher level of consumption 
based on increased farm revenues; this was 
particularly true of the consumption level of 
the head of the household. 

However ca the majority of the farms visited, 
farmer objc :tives seemed to have been rather 
quickly attained. Few of them reinvested di¬ 
rectly in their agriculture, either to increase 
their productive capacity or to augment their 
revenues. Even while recognizing the benefits 
of animal traction, these farmers directed their 
revenues toward improving their house and to¬ 
ward the purchase of consumer goods which 
do not have a direct and progressive effect on 
their principal agricultural activity, but rather 
reinforce the social position of the head of the 
household. 

As a consequence, many animal traction far¬ 
mers are living from one agricultural season to 
the next. When it comes time to sell an old 
pair of animals and purchase a new pair, the 


financial situation of these farmers is much the 
same as before. These farmers, like any new 
animal traction farmer, are left without the 
money to finance the new team. Such financial 
mana gement practices do not favour the long¬ 
term development of animal traction; like sev¬ 
eral others discussed in this paper, this situ¬ 
ation points out the need for a systematic 
farmer-oriented farm-management training 
programme. 

Limits to the spread of animal 
traction technology 

For most Togolese animal traction formers, 
the full potential of the technology has not yet 
been realized for natural, technical and finan¬ 
cial reasons. For example, the rainfall period is 
often so short in some sectors that it is not 
possible to fully exploit the animal traction 
technology. Complete soil preparation is often 
less a concern than getting the seed in the 
ground. The adverse climate limits the size of 
the farm and what resources farmers are will¬ 
ing to expend on it. 

The local work force is often inadequate and 
limiting, and this is a crucial factor for 
Togolese farmers. Most farmers rely essen¬ 
tially on family labour, a resource which is 
typically spread thinly over the many agricultu¬ 
ral and non-agricultural activities of the farm. 
The significant additional labour requirement 
which often follows the adoption of animal 
traction necessitates the use of temporary 
wage labourers. This is a financial burden in 
addition to those already cited. 

In addition, the expansion of farmers’ culti¬ 
vated areas often requires the sizeable invest¬ 
ment in field preparation, notably the de¬ 
stumping and cleaning of their fields with per¬ 
haps the opening work carried out by a tractor. 
These costs weigh heavily against the financial 
stability of the animal traction enterprise and 
exert a strongly negative pressure on the 
potential adopters. 
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The durability of hoe forming 

It is evident that, even given the superiority of 
animal traction technology, the hand hoe will 
not be replaced easily. Consider the following 
three examples: 

- Many farmer families in Togo enjoy foods 
made from root crops. Fufu is a popular 
example of such food preferences which are 
common in the Kara Region and in the 
south. Such tastes are an important reason 
for the durability of hoe farming in Togo, for 
cassava and yams are grown in mounds or 
holes, and these are more easily fashioned 
with hoes than with animal traction. 

- Some operations, such as destumping, root 
removal, seeding, fertilizer spreading, plant 
treatments and harvesting, are tiot well 
suited to animal power systems and, even if 
they were, would require additional equip¬ 
ment, training and financial resources not 
currently available to many farmers. 

- Animal traction operations do not always 
produce regular and homogeneous results. 
Consequently, manual follow-up work, with 
a hoe, is often required even of experienced 
animal traction fanners. 


Impact on the village 

The effects of animal traction at the village 
level, in those areas where the technology is 
developing well, are generally seen in the mar¬ 
ket place. Broukou, in the Kara Region, is a 
good example. The effect of the increased 
farmer production, produce sales and con¬ 
sumption has resulted in the transformation of 
this village into a market centre, a point of at¬ 
traction for numerous consumers and mer¬ 
chants who trade in local and imported pro¬ 
ducts. Villages like Broukou tend to achieve a 
fuller economic autonomy and an increased 
importance within their zone. This increased 
dynamism at the village level, as witnessed at 
Broukou and Kambole, influences younger 
Togolese to reconsider farming as a career. 


Conclusion 

This paper has tried to capture through obser¬ 
vation, description and statistics the hope and 
the energy which an increasing number of To¬ 
golese farmers associate with animal traction 
technology. Quite simply, it is a technology 
which opens up new opportunities never be¬ 
fore realistically available in the rural agricul¬ 
tural sector. Sadly the technology is not avail¬ 
able to evetyone and there are failures as well 
as successes to relate. For us at PROPTA, the 
failures increasingly indicate the urgency with 
which training in farming systems and farm- 
management technologies must follow the 
adoption of animal traction. 

In closing, you are encouraged to visit Togo 
and PROPTA. Togo is a countiy where animal 
traction is a priority, where animal traction is, 
even within different regions, at different 
stages of development, and where there is 
great diversity in farming systems. When you 
visit Togo, you will find a uniquely dynamic 
animal traction development effort. 
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traction animale an Togo 
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A. S. Westneat, A. Klutse et K. N. Amegbeto 

Projet pour la Promotion de la Traction Animale (PROPTA), Atakpame, Togo 


Resume 

L’introduction de la traction animale aU Togo 
remonte d Tire coloniale allemande; elle risuite 
de la volonti des autoritis de promouvoir la cul¬ 
ture du coton sur une grande ichelle et fait suite 
& lichee des tentatives d'utilisation de tracteurs 
dicidie par le gouvemement pour moderniser 
I’agriculture. Le niveau d’adoption de la traction 
animale dans les diffirentes regions est fonction 
des facteurs suivants: 

la disponibiliti d’animaux de trait et d’iqui- 
pements agricoles dans la region, 

I’existence de facteurs naturels favorables 
(sols, vegetation,etc). 

les types de culture et les habitudes de 
consommation. 

L’adoption de la culture atteiee a eu des un im¬ 
pact positif sur les elements suivants: 

la rapidite d 'execution des operations cultu- 
rales. 

Vaccroissement des superficies cultivees. 
la diversification des activites. 

Par ailleurs, Vadoption de la traction animale a 
entatne des modifications dans la pratique des 
adoptants en matiire de respect du calendrier 
cultural, la pratique du semis en lignes, Vutiiisa- 
tion de semences ameiiorees, d’engrais chimi- 
ques et de produits phytosanitaires. Par conse¬ 
quent, I’utilisation de la traction animale a pro¬ 
cure des revenus additionnels importants aux 
paysans competents en gestion agricole. 

Les paysans en culture manuelle ont de plus en 
plus recours d la location de materiels agricoles. 
Le developpememt de ce marche des services de¬ 
pend essentiellement des moyens dont disposent 
les paysans en culture manuelle. 


Certains facteurs tendent toutefois it freiner Va¬ 
doption et la diffusion de la traction animale. II 
s’agit essentiellement de la plus grande adapta¬ 
tion de la houe d la culture de certains produits 
largements consommes au Togo, la difficulte de 
realiser certaines operations culturales d la trac¬ 
tion animale, de I’importance des investisse- 
ments initiaux et des resultats souvent decevants 
de la technologie. La technologie suscite toute¬ 
fois beaucoup d’espoir et progresse rapidement 
au Togo. 

Introduction 

La Rdpublique du Togo est un pays essentiel¬ 
lement agricole de 56 000 km 2 situd sur la c6te 
de l’Afrique Occidentale, entre le Ghana et le 
Bdnin. II est divisd en cinq regions dconomi- 
ques: 

la Region des Savanes au Nord 
- la Rdgion de la Kara 
la Region Centrale 
la Region des Plateaux 
la Region Maritime au Sud. 

Sa population est estimde a 3500000 habi¬ 
tants dont 77%, soit 2 500 000 habitants envi¬ 
ron, vivent 4 la campagne; 43% de cette popu¬ 
lation rurale sont des agriculteurs dont le reve- 
nu moyen par tdte 6tait de 38 200 F (98 $ US) 
en 1982. 

La principale source d’dnergie dans ce secteur 
agricole est le travail manuel oft les families 
utilisent la houe et la machette. A la suite de 
l’dchec de 1’utilisation des tracteurs ddcidde 
par le gouvemement (en 1976-77) pour mo¬ 
derniser i’agriculture, les autoritds politiques 
et les responsables du ddveloppement rural 
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ont conclu ensemble qu’une autre approche 
dtait ndcesr.aire. Elies se sont alors tournees 
vers l’dnergie bovine, c’est-h-dire vers la trac¬ 
tion animate. 

Ce document ddcrit les traits les plus saillants 
de l’utilisation de la traction animale au Togo. 
Aprds un bref historique, nous prdsentons en 
grand plusieurs indicateurs spdcifiques de son 
niveau d’adoption. Ceci est suivi d’un tableau 
synoptique des conditions qui ont contribud h 
sa rdussite dans la region des Savanes. L’expo- 
sd se termine par une discussion sur la gestion 
agricole en cette pdriode de transition entre 
l’utilisation de la houe et celle de la traction 
animale dans les regions de la Kara et du 
Centre. 

Au cours de cette saison, PROPTA (Projet 
pour la Promotion de la Traction Animale) en 
''ollaboration avec l’Ecole Supdrieure d’Agro- 
nomie de l’Universitd du Bdnin (Lome) a rea¬ 
lise une etude sur des exploitations utilisant la 


houe et la traction animale dans les regions de 
la Kara et du Centre et plus precisernent la 
transition de Tune h l’autre. 


Aper^u historique 

Au moment oh le gouvernement togolais a op- 
te pour la politique de la traction animate, ce 
n’etait pas une innovation car elle avail ete dd- 
ja essayde mais avait connu un dchec. En effet, 
la traction animale au Togo remonte a l’dre 
coloniale allemande. 

En mai 1900, le comitd dconomique colonial 
de Berlin a engage une dquipe d’experts Noirs 
Amdricains venus de “Tuskegee Normal and 
Industrial Institute”(Tuskegee, Alabama) pour 
introduire la traction animale au Togo et, par 
la, promouvoir la culture du coton au Togo sur 
une grande dchelle. Plus tard, des efforts sem- 
blables ont dtd ddployds a Mango (1908) et Ta- 
bligbo (1913). Chacune de ces tentatives pour 
stimuler l’intdrdt constant des agriculteurs a 
cette technologie a dtd voude a un dchec. 

Pendant les anndes 1950 Ci 60, plusieurs essais 
ont dtd entrepris poi>, relancer la traction ani¬ 
male principalement dans la rdgion des Sa¬ 
vanes du Nord. Dans les anndes 50, la traction 
animale a dtd introduite dans une ferme 
(Ecole de Barkossi) et dans un centre agricole 
a Toaga. Vers le milieu des anndes 60, un pro¬ 
gramme d’introduction de la traction animale 
dans la rdgion des Savanes a dtd mis en place 
par le Bureau de Ddveloppement de la Pro¬ 
duction Agricole (BDPA, en collaboration 
avec la Socidtd Rdgionale d’Amdnagement et 
de Ddveloppement (SORAD). 

Ces efforts, conjuguds avec ceux ddja en cours 
au Ghana, pays limitrophe, avaient commence 
& influer la fa<jon dont l’agriculture dtait prati- 
qude dans cette rdgion. Mais au moment oh le 
financement du Projet BDPA prenait fin pour 
un certain temps, les activitds coordonndes 
pour le ddveloppement de la traction animale 
s’arrdtaient dgalement. 
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La dernidre ddcennic a vu naftre un intyrdt 
nouveau et de surcroit constant pour la trac¬ 
tion animate au niveau des structures de ddve- 
loppement rural. 

En 1971, les membres du Corps de la Paix des 
Etats-Unis ont crdd un centre pour la traction 
animate qui existe jusqu’d ce jour dans la re¬ 
gion de la Kara. Le Fonds Europden de Ddve- 
loppement (FED) s’est dgalement engage k d6- 
velopper la traction animale dans les regions 
de Kara et des Savanes. En outre, avec l’adop- 
tion de la traction animale comme objectif de 
la politique nationale de ddveloppement de 
l’agriculture vers les amides 1970, un intdr6t 
pour cette technologie s’est accru k tel point 
qu’en 1985 quelque trente-deux organismes de 
ddveloppement ont travailld avec les agricul- 
teurs pour stimuler l’adoption de la traction 
animale. 

En 1981, devant la multiplicity de ces projets, 
un comity national d’ytude chargy de la politi¬ 
que de traction animale (connu sous le nom de 
COCA) a yty crdd. Ce comity a recommandy la 
cryation d’une commission exycutive pour as¬ 
surer la direction et "organisation requises en 
vue d’unifier les efforts et intdrdts de tous les 
projets opdrant dans le pays.Cette commission 
d’exdcution qui est en fait l’organe national de 
coordination des projets utilisant la technolo¬ 
gie de la traction animale, est le PROPTA, 
cryy dans la infime pdriode. 

En plus de ses sections purement administra- 
tives, le PROPTA dispose au niveau national 
de cinq divisions techniques chargyes de la co- 


Tableau 1: Nombre de palres au Togo en 1975 


Regions Nombre de Paires % 

Savanes 3 214 77 

Kara 637 15 

Centrale 257 6 

Plateaux 55 1.3 

Maritime 22 0.7 

Total 4195 100 


ordination du suivi sanitaire des animaux de 
trait, de la distribution des animaux, de l’ap- 
provisionnement et de l’amdlioration de l’d- 
quipement de traction animale, de la forma¬ 
tion technique ainsi que des activitds de 
contrOle et devaluation. Les auteurs de ce do¬ 
cument travaillent dans la cinqidme division de 
contrOle et dvaluation qui a dtd crdde en sep- 
tembre 1984. 


Niveau d’adoption 

l’adoption de la technologie de la traction ani¬ 
male par les agriculteurs est de plus en plus 
courante au Togo. Le nombre croissant de 
ceux qui ont optd pour la traction animale fait 
d’elle une technologie de choix pour des agri¬ 
culteurs ayant l’esprit novateur; leur influence 
grandissante devient en effet dvidente quand 
on monte vers le nord du pays. En bref, la trac¬ 
tion animale est trds importante dans la rdgion 
des Savanes, trds marginale dans la rdgion Ma¬ 
ritime. Les chiffres du tableau ci-aprds sont as- 
sez expressifs. 

Les donndes prdsentdes au tableau rdsultent 
des estimations du PROPTA pour cette date. 
Elies indiquent le nombre de paires mises en 
place par les 32 projets qui ont encouragd la 
promotion de la traction animale en 1985. Par- 
mi les services collaborateurs du PROPTA, il y 
en a qui supposent que le nombre rdel est plus 
dlevd que celui indiqud. Avec les nouvelles md- 
thodes de rapport en cours, introduites par le 
PROPTA cette annde, des chiffres plus fiables 
seront disponibles bientOt. 

Au niveau actuel il est probablement plus pru¬ 
dent de dire que ce chiffre de 4195 est le nom¬ 
bre le plus bas de paires de boeufc au Togo. 

Le nombre absolu de paires ne montre ndan- 
moins qu’une partie de l’expdrience. Le 
PROPTA a pu se faire une idde gdndrale de 
son taux de croissance en se rdfdrant aux esti¬ 
mations de 1980. De deux estimations disponi¬ 
bles et sdpardes de sept ans (7 ans), on a pu 
calculer un taux de croissance des paires de 
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Estimation du taux de croissance de I'adoption de la traction animals 
(taux de croissance « 26%) 


boeufs appartenant aux agriculteurs; ce taux 
est de Pordre de 26% par an. 

En plus si on emploie les estimations connues 
du total des manages agricoles et si on les ex¬ 
trapole en utilisant les taux de croissance de la 
population, taux commundment acceptds, il est 
possible de faire une estimation des taux d’a- 
doption de la technologie par les paysans des 
diffdrentes regions 6conomiques (voir 
Tableau 2). 

D’une fa$on plus significative, les paysans de la 
region des Savanes ont atteint un taux proche 
de 10%. Cependant dans les regions de la Kara 
et du Centre ce taux voisine 1% alors que les 
agriculteurs de la region Maritime et de la R6- 
gion des Plateaux n’ont montrd qu’un faible in¬ 
tent pour cette technologie. 


Region des Savanes 

Une discussion des raisons de Pintdrdt portd & 
la traction animate mdrite une etude & part. 
Cependant, dans le cadre de Pobjectif de cet 
expose on peut dire bridvement que le ddve- 


loppement de la traction ani¬ 
mate dans le Nord a et 6 guide 
par les elements suivants: 

Les sols de la region des 
Savanes sont gdndralement 
lagers et les champs sont 
plats et ouverts; ce sont des 
conditions favorables aux 
animaux plus petits et 
moins chers, disponibles au 
Togo. 

- La vegetation de cette 
region (Savanes) est clair- 
semde et ceci permet de 
ddbarasser facilement les 
terrains des souches, des 
buissons et des roches. 
Cette caractdristique faci- 
lite beaucoup la transition 
du travail d la houe a celui de 
traction animate. 

Les paysans de la region ont etd eux- 
mdmes proprietaires de troupeaux de bo- 
vins depuis longtemps. Cette familiaritd 
avec ce type de bdtail facilite sa preparat¬ 
ion et son utilisation pour la traction ani- 
male. En plus, le nombre d'animaux pro- 
venant du Burkina Faso et du Niger est 
plus eieve chez les agriculteurs des Sa¬ 
vanes que chez les paysans du Sud. Par 
consequent les prix des animaux sont plus 
bas dans !e Nord. 


Tableau 2: 

Estimation des taux d’adoption par region 

%taux 

Regions d‘adoption 

Savanes 9.2 

Kara/Centrale 0.9 

Plateaux 0.05 

Maritime 0.05 
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Les types de cultures et les habitudes ali- 
mentaires dans le Nord-Togo favorisent 
les cultures qui peuvent bdndficier de l’uti- 
lisation de la traction animate (mil, sor¬ 
gho, mats, haricot, arachide). 

Les types de cultures et les habitudes ali- 
mentaires dans le Sud, par contre, favori¬ 
sent les cultures a tubercules qui utiliseni 
moins la technologie de la traction ani¬ 
mate. 

En outre la vieille habitude des cultivateurs 
qui consiste a associer les cultures d’exploita- 
tion telles que le coton et les arachides joue un 
grand rdle en les aidant dans le paiement des 
different coflts qu’entralne l’emploi de la trac¬ 
tion animate. 

Gestion agricole dans les zones 
de transition 

Les regions de la Kara et du Centre sont des 
zones od l’adoption de la traction animale est 
a ses debuts. Comme les exploitations agri¬ 
coles sont encore dans la pdriode de transition 
de la houe a la traction animale, des discus¬ 
sions avec les agriculteurs de ces deux regions 
sont d’un intdrdt particulier. Les points de vue 
qui suivent sont les rdsultats des interviews re- 
cueillies des agriculteurs de Broukou (Region 


Tableau 3: 

Comparison des temps de travaux pour 
difTdrentes operations agricoles 

Operations Nombre de jours ha-1 

2 paysans 2 paysans en 

+ 2 boeufc culture manuelle 


Dlblayage 

2 

Sacrifiage 

1.5 

Labour 

2-4 

Labour sur billon 

7-10 

Heroage 

1-1.5 

Sarclage 

1-2 

Billonnage 

1-1.5 
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de la Kara) et Kamboie (Region Centrale) au 
debut de cette annde. 

Le capital agricole necessaire 
pour la traction animale 

En general, les agriculteurs se servent de la 
houe et ceux qui emploient la traction animale 
travaillent dans un meme milieu socio-econo- 
mique avec des conditions identiques de dispo- 
nibilite de ressources et d’exigences du droit de 
propriete foncidre. Le travail est fait par l’agri- 
culteur et sa famille. Le capital agricole ou Y6- 
quipement agricole qui comribue d la capacite 
productive dje l’agriculteur n’est cependant pas 
le meme. 

Pour les agriculteurs manuels, le capital habi- 
tuel de base est constitud d’un nombre de pe- 
tites houes de sarclage, une pour cheque tra- 
vailleur, et de grandes houes pour faire les bil¬ 
lons; ces dernidres et les machettes sont seule- 
ment utilisdes par les hommes. Les agricul¬ 
teurs qui utilisent la traction animale font eux 
aussi usage de ce mdme dquipement, sauf que 
dans leur cas le nombre de houes est rdduit. 
Cependant 1’adoption de la traction animale 
exige dgalement l’acquisition d’une paire d’ani- 
maux et d’dquipements de traction dont les 
plus courants sont la charrue, la billonneuse, la 
houe triangle, la herse, la charrette et d'autres 
accessoires. De plus, l’agriculteur en traction 
animale devra construire une dtable pour ses 
boeuCs, un magasin pour l’dquipement et prd- 
voir des reserves pour l’aliment suppldmen- 
taire et une fosse pour le fumier. 

En clair, l'agriculteur en traction animale fait 
face d des investissements additionnels impor- 
tants pour le capital par rapport au cultivateur 
en culture manuelle. 

Le coflt afferent it cet investissement dans la 
traction animale varie d’un agriculteur 4 un 
autre. Les animaux par exemple sont souvent 
objet d’hdritage laissd par des parents et 
constituent des troupeaux reprdsentant une 
sorte d’dpargne traditionnelle pour assurer la 
sdcuritd de la famille ou des finances et le pres- 
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Les types de cultures et les habitudes ali- 
mentaires dans le Nord-Togo favorisent 
les cultures qui peuvent bdndficier de l’uti- 
lisation de la traction animate (mil, sor¬ 
gho, mats, haricot, arachide). 

Les types de cultures et les habitudes ali- 
mentaires dans le Sud, par contre, favori¬ 
sent les cultures a tubercules qui utiliseni 
moins la technologie de la traction ani¬ 
mate. 

En outre la vieille habitude des cultivateurs 
qui consiste a associer les cultures d’exploita- 
tion telles que le coton et les arachides joue un 
grand rdle en les aidant dans le paiement des 
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Gestion agricole dans les zones 
de transition 

Les regions de la Kara et du Centre sont des 
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sions avec les agriculteurs de ces deux regions 
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Tableau 3: 

Comparison des temps de travaux pour 
difTdrentes operations agricoles 

Operations Nombre de jours ha-1 

2 paysans 2 paysans en 

+ 2 boeufc culture manuelle 


Dlblayage 

2 

Sacrifiage 

1.5 

Labour 

2-4 

Labour sur billon 

7-10 

Heroage 

1-1.5 

Sarclage 

1-2 

Billonnage 

1-1.5 

344 


de la Kara) et Kamboie (Region Centrale) au 
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face d des investissements additionnels impor- 
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tige social. Cet element 4 lui seul peut souveilt 
permettre une Economic repr6sentant presque 
le tiers du prix de l’6quipement complet de la 
chatne de traction animate. II donne aussi l’im- 
pression, mdme parmi ceux qui utilisent la 
traction animate, que les riches deviennent en¬ 
core plus riches. Quoi qu’il en soil, Pagricul- 
teur qui adopte la traction animale fait face 4 
un investissement supplemental en capital 
agricole variant de 50 000 et 350000 F CFA 
(150 et 1050 SUS). Ce sont des sommes exces- 
sives pour un agriculteur dans un pays oh le re- 
venu moyen par tfite dans le secteur agricole 
est d’environ 38 200 F CFA II est inutile de 
dire que le capital investi dans la construction 
des b&tim^nts annexes est insignifiant. 

La consequence de cet investissement pour l’a- 
griculteur est une augmentation tr&s impor- 
tante pour les cofits fixes, entrainant, dans la 
plupart des cas, le remboursement d’intdrdts 
sur les credits obtenus pour l’achat du materiel 
agricole et des animaux. Ceci reprdsente sou- 
vent pour l’agriculteur son premier contact 
avec le mondc des credits et des dchdances des 
remboursements, elements indispensables de 
nos jours au developpement d’une agriculture 
moderne. Tout ceci constitue un effet impor¬ 
tant dan e l’adoption de la traction animale. 
Les risques de cette redevance pour l’agricul- 
teur sont enormes, d’autant plus que les pay- 
sans ne sont pas formes en technique de gcs- 
tion des exploitations et ont une faible habile- 
te dans la commercialisation des graines. 


Traction animale: implications 
techniques sur la production 

La vitesse k laquelle les operations agricoles 
sont effectuees lorsqu’on emploie la traction 
animale a eu une influence considerable sur les 
agriculteurs togolais. Us ne mettent plus en 
doute sa sup6riorit6 sur (’exploitation k la 
houe en termes de vitesse de travail au champ. 
Elle est simplement devenue l’une des r6alites 
agricoles togolaises. 


La plupart des agriculteurs des regions etu- 
diees, qu’ils emploient la houe ou la traction 
animale, travaillent pratiquement le mfime 
nombre de jours par semaine, mettent environ 
le mfime temps soit 10 k 12 heures par jour; le 
temps utilise pour les operations agricoles 
proprement dites est cependant significative- 
ment different: 5 4 6 heures par jour pour les 
agriculteurs en traction animale contre 7 4 9 
heures par jour pour ceux en culture manuelle. 
Les donnees suivantes indiquent le temps pas¬ 
se pour-chaque operation agricole. 

Augmentation de la superficie & 
cultiver 

Dans les deux zones etudiees, les agriculteurs 
utilisant la traction animale exploitent plus de 
terre que leurs frdres travaillant 4 la houe. La 
superficie moyenne des champs des premiers 
(agriculteurs culture attelde) est de 5,4 ha 
contre 4,3 ha pour les derniers (agriculteurs 
manuels). 

Fa outre, les donn6es en provenance d’autres 
regions du pays indiquent la volonte des agri¬ 
culteurs en traction animale d’accroitre la sur¬ 
face 4 cultiver alors qu’ils n’avaicnt pas cette 
possibilite lorsqu’ils faisaient usage de la houe. 

Alors que la superficie nationaie moyenne des 
champs est d’environ 1,75 ha (IBRD, 1984) les 
agriculteurs en traction animale ddpassent lar- 
gement cette moyenne. Les r6sultats obtenus 
sur un echantillon de 28 agriculteurs utilisant 
la traction animale dans les regions des Sa- 
vanes a montre que seuls deux agriculteurs ex- 
ploitaient encore moins de 3,5 ha (PROPTA, 
1985). 

Des resullats similaires ont ete obtenus chez 
des agriculteurs qui ont optd pour la traction 
animale dans les autres regions du territoire 
national, De mfime, des donn6es concordantes 
collectees dans plusieurs regions du pays indi¬ 
quent une progression annuelle du nombre to¬ 
tal d’hectares travailies avec les boeufs par 
ceux qui viennent d’adopter cette technologie. 
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Avec le gain de temps rdalisd dans l’exdcution 
des operations culturales, J’agriculteur utili- 
sant la traction animale multiplie ses activates. 
Ndanmoins ses moyens sont limitds. Des possi¬ 
bility de production & petite dchelle (ndrd ka¬ 
pok, etc.) et le commerce local (interne) exis¬ 
tent mais ne constituent pas encore une option 
fondamentale, parce que dans ces regions la 
repartition sociale et traditionnelle du travail 
est encore tres importante. 

De mfime, le marchd des activites rurales n’est 
pas suffisamment d£velopp£ pour donner d l’a- 
griculteur utilisant la traction animate, 1’op- 
portunite de gagner de l’argent comme uri tra- 
vailleur journalier. 

Quand 1’agriculteur qui utilise la traction ani¬ 
male diversifie ses activites, il essaie de le faire 
& 1’interieur mfime du secteur agricole mais de 
fa$on selective afin de minimiser les risques de 
dispersion d’dnergie de sa famille. En conse¬ 
quence il est evident qu’il se tourne vers l’dle- 
vage du betail dans les cas od il existe une as¬ 
sociation de reievage et l’agriculture. 

Plusieurs autres possibility de diversification 
s’offrent d l’agriculteur utilisant la traction ani¬ 
male notamment le travail r£mun£r£ dans les 
champs de ses coll&gues et le transport. Les 
services executes avec la traction animale au 
profit des tiers constituent une activite rdgio- 
nale qui connait un developpement important 
dans le secteur rural au Togo. Cet elan est dti 
au fait que la majorite des agriculteurs qui uti¬ 
lised la houe reconnaissent enfin l’inefficacite 
inherente & ce»te pratique et ne sont plus 
contents des rdsultats qu’ils obtenaient. Cette 
ouverture des agriculteurs traditionncls sur la 
traction animale rejaillit sur un marche de lo¬ 
cation de materiels et de prestations de ser¬ 
vices. 

Limite du marche des services 
de la traction animale 

Le developpement du marche des services de 
la traction animale depend essentiellement des 
moyens mis & la disposition des agriculteurs 


manuels qui sollicitent sa prestation. La 
contrainte majeure qui leur est imposde dans 
le secteur rural limitpra en fin de compte 1’ex¬ 
tension du marche des services de la traction 
animale. Pour louer ces services dans le but 
d’effectuer des operations champetres, les agri¬ 
culteurs manuels doivent ddjA avoir acquis les 
ressources ndcessaires pour appreter leurs 
champs pour l’introduction de la traction ani¬ 
male, c’est-A-dire enlever les souches, les ra- 
cines, procdder 4 un labour d’ouverture want 
que les boeufs ne soient utilises efficacement. 

Cet investissement pour la preparation des 
champs, plus les ressources ndcessaires pour 
louer les services de la traction animale, est un 
element qui depasse les moyens de la plupart 
des agriculteurs traditionncls; de plus ceux qui 
louent les services de la traction animale sou- 
haitent devenir propritaires de leurs propres 
attelages le plus vite possible. En consequence, 
le marche location des services de la traction 
animale est sujet & une instabilite et & une li¬ 
mitation lorsque, de plein choix, les agricul¬ 
teurs clients deviennent proprietaires d’atte- 
lages et finalement concurrents dans ce mar¬ 
che de location au reste des agriculteurs tradi- 
tionnels. 

Autres pratiques agricoles 

Les agriculteurs utilisant la traction animale 
dans les zones de transition etudiees ont d6ve- 
loppe un systdme agricole comprenant deux 
types de champs: 

les champs presentant un caractere tradi- 
tionnel complet et qui se developpent en 
utilisant la force manuelle et les outils ar- 
chaiqucs. 

les champs qui emploient & la fois la force 
manuelle et la traction animale. Ces 
champs sont d’un caractfcre semi-moderne 
et utilisent les pratiques modernes cou- 
rantes. 

Bien que le but de l’un ou de l’autre de ces 
champs soit 1’augmentation de la production, 
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leur coexistence constitue une sous-utilisation 
non seulement de la traction animate mais aus- 
si de celle de 1’agriculture manuelle. 

A I’opposd des agriculteurs qui ont tendance h 
pratiquer une agriculture de subsistance, les 
agriculteurs qui utilisent la traction animate 
manifestent un intdrfit commercial pour la te¬ 
chnologic qu’ils ont adoptee. En adoptant la 
traction animate, ils modifient leurs pratiques 
de production. Ils sont plus enclins h respecter 
le calendrier agricole. Ils sont ouverts aux me¬ 
thod es modernes agricoles telles que semer en 
lignes dans les champs prepares en utilisant 
des graines amdliordes, les engrais chimiques 
et les produits phytosanitaires. Ils sont plus 
prdvoyants en ce qui concerne la fertility de 
leur sol et l’importance des rdsultats h avoir. 
Etant donnd la pression h laquelle ils font face 
pour respecter leur remboursement et assurer 
leur nourriture, les agriculteurs qui utilisent la 
traction animate donnent la priorite aux pro¬ 
duits d’exportation coton, arachide et dont le 
marchd est plus ou moins stable. Au Togo en 
fait, ce marchd est garanti par une agence de 
commercialisation. De plus, la relapce des 
soins de santd affdrents h la traction animate 
mdme dans les zCnes oh elle n’est pas prati- 
qude ou lh oh elle est de temps en temps igno¬ 
re, joue un rdle dans le domaine d’une plus 
grande association entre l’dlevage bovin et l’a- 
griculture. 


Tableau 4: 

Revenu net dans les systdmes agricoles mixtes 


Cos 

Agriculture 

Elevage 

Autre 

Revenu 

1 

243 456 

8350 

16 000 

267 806 

2 

651 580 

16 000 

29500 

697 080 

3 

315 504 

8820 

39 000 

363 324 

4 

452 524 

24 200 

26 400 

503 092 

5 

441095 

2150 

13 000 

456 245 

6 

516834 

53 845 

2500 

573179 

7 

336095 

64 750 


400 845 

8 

884 553 


79000 

923 553 

9 

476974 

5500 

66 000 

548 474 

10 

662073 

83 800 

164 000 

869873 


Source: Division de la Prograinmation, de I'Evalua¬ 
tion et des Statistiques, PROPTA. 


Les benefices procures par ia 
traction animate 

Le profit produit par la traction animate pro- 
vient de l’efficacitt de la gestion agricole. Les 
bons gestionnaires sont plus capabies de faire 
travailler la traction animate que les gestion¬ 
naires incompetents. II n*y a aucun doute que 
l’adoptation de la traction animale puisse ac- 
croltre la production et le revenu net de quel- 
ques agriculteurs; cela est illustrd par les quel- 
ques donndes financidres d’agriculteurs h trac¬ 
tion animale qui ont rdellement rdussi (voir 
Tableau 4). 

Ces agriculteurs exploitent les zones de Brou- 
kou et de Kambold et les chiffres en CFA re- 
prCsentent un revenu net positif produit par 
chacune de leurs operations agricoles: agricul¬ 
ture, dlevage du bdtail et autres. Le revenu to¬ 
tal net de ces agriculteurs est supdrieur au re¬ 
venu moyen par tdte qui s’dldve h 38 200 F 
CFA dans le secteur agricole. 

Les chiffres sont tirCs d’une etude non publiee 
sur les agriculteurs qui utilisent la houe et la 
traction animale dans les zones du Broukou et 
Kamboie (Amegbeto, aoht 1986). 

Reinvestissement 

Au niveau du village, il est possible d’observcr 
la difference existant entre les families d’agri¬ 
culteurs qui utilisent la traction animale et 
celles qui utilisent la houe. Les premieres sont 
capabies de subvenir it leurs besoins en nourri¬ 
ture et tendent vers une amelioration progres¬ 
sive de la qualite de leur vie. Contrairement 
aux agriculteurs utilisant la houe, les families 
qui utilisent la traction animale jouissent d’un 
niveau de vie nettement supdrieur, du fait de 
l’augmentation de leurs revenus agricoles. Ceci 
est particulidrement vrai pour le niveau de 
consommation du chef de famille. 

Cependant, pour la majorite des fermes visi- 
tdes, les objectifs de 1’agriculteur semblaient 
plutOt avoir 6t6 vite atteints. Quelques-uns in- 
vestissaient dans 1’agriculture, soit pour accroi- 
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tre leur capacity productive, soit pour augmen- 
ter leurs revenus. De mdme, alors qu*ils recon- 
naissaient le profit quc procure la traction ani¬ 
mate, ces agriculteurs consacraient leurs reve¬ 
nus a la refection de leurs maisons et a l’achat 
de biens de consommation qui n’ont pas d’effet 
direct et progressif sur leur principale activity 
agricole, mais plutdt qui affermit la position 
sociale du chef de la famille. 

Par consequent, beaucoup d’agriculteurs qui 
utilisent la traction animate dependent de la 
succession des saisons. Quand le temps de ven- 
dre une vieille paire de boeufs et d’acheter une 
nouvelle arrive, la situation financifcre de ces 
agriculteurs est tout a fait la mfime qu’avant. 
Ces agriculteurs, comme tout nouvel agricul- 
teur utilisant la traction animale, ne disposent 
plus d’argent pour financer une nouvelle 
chatne. De telles pratiques de gestion finan- 
ci&re ne favorisent pas le ddveloppement de la 
traction animale a long terme. Comme toutes 
les autres situations discutdes dans cette dtude, 
celle-ci ressent le besoin d’un programme sys- 
tdmatique de formation de l’agriculteur en ma¬ 
ture de gestion de Pexploitation agricole. • 

Les limites de la diffusion de la 
traction animale 

Pour la plupart des agriculteurs togolais qui 
utilisent la traction animale, le potentiel com- 
plet de la technologie n’a pas encore 6t6 rdali- 
s£ pour des raisons a la fois naturelles et te- 
chnico-financi&res. 

Par exemple, la pdriode pluvieuse est souvent 
si courte, dans quelques regions, qu’il est im¬ 
possible d’exploiter pleinement la technologie 
de la traction animale. La preparation com¬ 
plete du sol ne prdoccupe pas autant que le 
moment des semis. Ces aldas climatiques limi- 
tent les dimensions du champ et les ressourccs 
que comptent avoir les agriculteurs. De plus, la 
non disponibilitd de main-d’oeuvre locale est 
un facteur limitant pour les agriculteurs togo¬ 
lais. La plupart d’entre eux comptent essentiel- 
lemcnt sur le travail familial, une ressource qui 


conditionne les nombreuses activates agricoles 
et non-agricoles de la ferme. L’importante 
contrainte du travail suppldmentaire lide 4 l’a- 
doption de la traction animale ndcessite une 
main-d’oeuvre salaride occasionnelle; un far- 
deau financier qui s’ajoute d ceux qui ont et6 
dejd cites. 

En plus, l’augmentation de la surface cultivee 
n6cessite souvent un investissement important 
pour la preparation du champ, c’est-d-dire, le 
dessouchage, le ddblayage des terrains et les 
travaux executes par un tracteur. Tous ces 
coflts pesent lourdement sur la stabilite finan- 
cifcre d’une entreprise & traction animale et 
exercent une forte pression negative sur un en¬ 
trepreneur de bonne volonte. 


L’obstination de Tagriculture & la houe 

II est evident que, m&me avec la superiorite de 
la technologie de la traction animale, la houe 
ne sera pas si facilement dliminde, ceci pour 
les raisons suivantes: 

la majorite des families togolaises agri¬ 
coles aiment des aliments, le fufu par 
exemple, provenant des cultures & tuber- 
cules. Ces tubercules sont plantes dans des 
buttes oh des trous sont plus facilement 
rdalisdes & la houe qu’h la traction ani¬ 
male. Ces prdfdrences de nourriture, cou- 
rantes dans la region de la Kara et du Sud, 
constituent une raison importante pour la 
persistance de 1’agriculture d la houe au 
togo. 

quelques operations, telles que le dessou¬ 
chage et Penldvement des racines, les se- 
mailles, I’dpandage du fumier, les soins 
aux cultures et la rdcolte, ne sont pas bien 
adaptdes aux systhmes agricoles utilisant la 
force animale, et si m£me elles i’etaient, 
elles exigeraient un dquipement suppld- 
mentaire, une formation et des ressources 
financi&res qui ne sont pas actuellement 0 
la disposition de la plupart des agricul¬ 
teurs. 
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Les operations par traction animate ne don* 
nent pas toujours 'Jes r6sultats r£guiiers et ho¬ 
mogenes. Par consequent, le travail 3 la houe 
est souvent indispensable m£me aux agricul- 
teurs experiments en traction animale. 

Efffet sur le village 

L’impact de la traction animale au niveau du 
village, dans les zones oh cette technologic est 
en cours d’evolution, est g6n6ralement visible 
au marche. Broukou, dans la region de Kara, 
est un bon exemple. L’effet de Paceroissement 
de la production de l’agriculteur, des ventes du 
produit et de sa consommation, a 6t£ 1’origine 
de la transformation du village en un centre 
commercial qui est un point detraction de 
plusieurs consommateurs et negociants des 
produits aussi bien locaux qu’importes. Des 
villages comme Broukou, tendent a atteindre 
une autonomie economique complete et une 
importance croissante dans leur zone. Ce dy- 
namisme accru, au niveau du vilage, comme on 
en voit a Broukou et Kamboie, influence les 
jeunes togolais a reconsidgrer i’agriculture 
comme carri6re. 

Conclusion 

Cet expose a tentd de cerner, a travers observa¬ 
tions, descriptions et statistiques, 1’espoir et 
l’intgret qu’un nombre croissant d’agriculteurs 
togolais attachent a la technologie de la trac¬ 
tion animale. En termes tr£s simples, c’est une 
technologie qui ouvre de nouveaux horizons 
qui n’avaient jamais rgellement existg aupara- 
vant dans le secteur agricole du monde rural. 

Malheureusement, cette technologie n’est pas 
a la portg de tout le monde et il y a des gchecs 
aussi bien que des succ£s a relater. Pour le 


PROPTA, les gchecs indiquent, de plus en 
plus, l’urgence avec laquelle la formation aux 
systdmes agricoles et de gestion des exploita¬ 
tions agricoles doit suivre l’adoption de la trac¬ 
tion animale. 

En guise de conclusion, vous fites tous invitgs a 
visiter le PROPTA et le Togo. Le Togo est un 
pays oh la traction animale est devenue une 
prioritg, oh elle existe mfime a l’intgrieur des 
diffgrentes rggions a diffgrents niveaux de dg- 
veloppementj et oh il y a une grande diversitg 
de systhmes agricoles. Le jour oh vous visiterez 
le Togo, vous y trouverez un effort dynamique, 
unique en son genre de ddveloppement de la 
traction animale. 
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Mechanical weeding with animal traction: 
some prerequisites 

by 

Pakoubatcho Lekezime 

Coordonnateur, Projet Culture Attette, DRDR Kara-Savanes, Togo 


Abstract 

In the Kara region of Togo few farmers use their 
triangular toolbars for weeding. Weeds limit the 
area cultivated and reduce yields. Kara farmers 
use the early rains to begin plowing. Seeding is 
delayed until rains become regular. Seeding is in 
hills to save time and allow for in-row weeding 
by hoe. Seeding density is low to conserve seed, 
but requires re-seeding. Fertilizer is applied 15-40 
days after emergence at a time of peak activity to 
minimize leaching in accordance with extension 
recommendations. 

With existing management systems mechanical 
weeding is not efficient. Delay between plowing 
and planting allows weeds to flourish. Delayed 
fertilizer application worsens matters resulting in 
weeds higher than the crop. Hill planting leads to 
weeds between plants. Thus with normal ax 
weeding practices it is difficult to follow rows. 

A system is suggested that allows effective use of 
weeders. Early plowing is followed by harrowing 
prior to seeding. Fertilizer is placed in bands, 
prior to seeding when the farmer has more time 
and when it is needed. Seeding can be by hand or 
rolling injector seeder. A higher seeding rate re¬ 
duces weed competition, eliminates re-seeding 
but uses more seed and requires thinning. The 
first weeding is an early rapid, superficial cultiva¬ 
tion when the weeds are small. An additional 
weeding is necessary. 


Introduction 

The Kara region, located in northern Togo, re¬ 
ceives approximately 1200 mm of rain from 
March to November. Though the cropping 
season runs from May to October (6 months), 
scattered early and late rains allow numerous 


perennial weeds to survive the dry season. Far¬ 
mers have thus been quick to realize the bene¬ 
fits of animal traction mouldboard plowing for 
weed suppression. Yet few farmers employ the 
triangular toolbar with sweeps for weeding. 
Weeds continue to limit the area cultivated 
and reduce yields per area. We wish to de¬ 
scribe the current mouldboard plow manage¬ 
ment system, explain why farmers do not 
mechanically weed, and suggest changes that 
will enable them to employ their weeding 
equipment. 

Current mouldboard plow 
management system 

Kara farmers use the occasional early rains to 
begin plowing. Seeding is delayed from one to 
three weeks until the rains become regular and 
the soil profile is moist. This reduces the risk 
of crop failure. Seeding is not done in uniform, 
straight rows as the use of a rope or a row 
marker is time-consuming and the farmer does 
not intend to weed mechanically. In-row spac¬ 
ing for maize and sorghum is in hills spaced 
50-60 cm apart. This allows for in-row weeding 
with the hand hoe. Seeding density is low (3-4 
seeds/hill) which conserves seed but requires 
re-seeding. N-P-K (15-15-15) fertilizer is ap¬ 
plied 15-40 days after emergence at a time of 
peak labour activity. N-P-K is applied post 
emergence to minimize leaching of an expen¬ 
sive input. The N-strcssed young plants re¬ 
spond readily to the applied nitrogen which 
serves as positive reinforcement for the 
farmer. 
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This delayed application is an official exten¬ 
sion theme of both the DRDR (Direction R6- 
gionale du Ddveloppement Rural) and SOTO- 
CQ (Socidtd Togolaise de Coton) who main¬ 
tain that phosphorous and potassium are as 
readily leached as nitrogen. Weeding is per¬ 
formed with the short handled hoe when 
weeds are 20-30 cm high. This enables the 
farmer to manually pull weeds and shake the 
soil from their roots. 


Why the farmer does not 
mechanically weed 

Early efforts to encourage farmers to weed 
with their animals centred on the obvious: 
seeding in straight rows of uniform spacing 
(80 cm). Yet this rarely resulted in farmer 
adoption of mechanical weeding. When asked 
why not, the farmers usually responded that 
their animals were not sufficiently well trained 
to follow the row, or that they were afraid that 
their oxen would eat the crops. 

We feel that the farmers persists in hand weed¬ 
ing because, given their existing management 
systems, mechanical weeding is not efficient. 
The one to three week delay between plowing 
and planting allows annual weeds to get a good 
start ahead of the crop. Delayed application of 
N-P-K fertilizer results in extremely slow in¬ 
itial crop growth. At the lime of optimal mech¬ 
anical weeding the weeds are higher than the 
crop, making it difficult for the farmer to ft s 
low the row. This is further aggravated by the 
fact that the re-seeded plants may not have yet 
emerged at the time of first weeding. 

Planting in widely spaced hills allows weeds to 
grow between the plants. Mechanical weeding, 
coupled with in-row hand weeding is only 
slightly more efficient than hand weeding 
under farmer conditions. Finally the farmer be¬ 
lieves the time for mechanical weeding is the 
same as for hand weeding. At this stage, weeds 
quickly collect on the sweeps of the weeder, 
necessitating frequent stops to clean them off. 


Mechanically weeded 
management system 

Using early rains for plowing is encouraged. 
Weeds, turned under will be partially decom¬ 
posed by planting time. A final seedbed prep¬ 
aration, just prior to seeding, is necessary. The 
farmer has the option of purchasing a spike 
tooth harrow (30 000 CFA) or using the trian¬ 
gular toolbar equipped as a spring tooth har¬ 
row (included in the original purchase pack¬ 
age). This will eliminate weeds that have ger¬ 
minated since plowing. (When plowing is done 
later in the season, the farmer has the option 
of plowing and planting the same day). N-P-K 
fertilizer is placed in bands, prior to seeding. 
Fertilizer is applied when the farmer has more 
time and when it is most needed by the crop. 
The increased seeding rate will help the crop 
to compete successfully with in-row weeds and 
reduce root disturbance by mechanical weed¬ 
ing. The N-P-K can be banded to one side of 
the rope used to seed, and the seed placed on 
the other side. Or it can be placed in the fur¬ 
row made by the rowmaker which can be 
mounted on the triangular toolbar 
(3500 CFA). Though fertilizer banding is la¬ 
bour intensive, it is much less so than the point 
placement method currently used, and it oc¬ 
curs before the period of peak labour activity. 

Spacing between plants in the row is reduced 
in order to achieve in-row cover as quickly as 
possible. Seeding can be done by hand or with 
the rolling injector seeder (the 6-hoie maize 
disc places 1 or 2 seeds every 22 cm). The 
seeder (40 000 CFA) is extremely solid and can 
successfully seed in fields having stumps, roots 
and rocks or in fields having surface trash. 
Though the high seeding rate will eliminate re¬ 
seeding, the farmer will use more seed and will 
need to thin. 

The first weeding needs to be done much ear¬ 
lier than for hand weeding. This consists of a 
rapid, superficial cultivation when the weeds 
are still small. An additional weeding will 
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usually be necessary. Use of a single ox is ideal 
for this operation. 

Weeding with animal traction can result in a 
significantly increased area cultivated and in 
slight yield increases per unit area. Achieving 
farmer adoption though is more than seeding 


in straight rows or providing additional train¬ 
ing for the farmers and their oxen. It requires 
multiple fine-tuning of the farm management 
system to ensure the establishment of vigorous 
seedlings and the suppression of weeds. This 
will require close, constant supervision of the 
farmer. 
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Introduction de la traction animate dans les systemes 
d’exploitation agricole au Togo; le probleme de 
l’approvisionnement en animaux de trait 

par 

K. Apetofia 

Directeur du Projet pour la Promotion de la Traction Animate (PROPTA), Atakpami, Togo 


Resume 

La traction animate a iti introduite dans les sys- 
times de production dans le but de rialiser Tau- 
tosuffisance alimentaire de la population togo- 
laise. A cet cffet, plusieurs circuits on/ iti mis au 
point pour faciliter Tapprovisionnement des ex- 
ploitants en animaux de trait et Vadoption de la 
culture attelie. Cet approvisionnement se heurte 
toutefois d d'inormes problimes dont lesprinci- 
paux sent: la disponibititi en bovins de trait 
aptes d la traction. Elle constitue Tun des gou- 
lots d’itranglement d la promotion de cette te¬ 
chnology. En ejfet, une absence quasi totale de 
marches organists du bitail caractirise certaines 
rigions ; Tapprovisionnement se fait done d tro¬ 
vers des structures de commercialisation et com- 
porte des problimes d’efftcaciti en ce qui 
conceme la foumiture d’animaux aptes d la trac¬ 
tion d desprix compititifs; ce n’est que dans les 
rigions des Savanes et de Kara que Tapprovi¬ 
sionnement se fait par les agriculteurs proprii- 
iaires de troupaux. 

Les structures qui ont iti criies pour pallier aux 
difficultis d’approvisionnement des autres ri¬ 
gions souffrent toutefois de certains difauts: 

- prix ilevts, 

mavvaise qualiti des animaux, 

- problimes de disponibiliti, compte tenu de 
la concurrence entre la culture attelie et la 
boucherie. 

- la familiariti avec Tanimal: dans certaines 
rigions od les activitis pastorales ne sont 
pas tris diveloppies, Tinexpirience avec les 
animaux expose les paysans d des ichecs du 
fait de problimes de zootechnie et de mide- 
cine vitirinaire. Les difficultis d'approvi- 


sionnement risultant de cette situation 
constitue done un sirieux handicap aux ten- 
tatives d’introduction de la traction animate 
dans le milieu. 

Les mesures prises pour pallier d ces difficultis 
component les ilimsnts suivants: 

la livraison de proauits appropriis d des prix 
acceptables. 

une meilleure collaboration entre le prajet et 
les paysans en ce qui conceme Tutilisation i, 
Tentretien et le traitement des animaux 
ilaboration d’une stratigie d’approvisionne¬ 
ment des projets en animaux de trait en 
s’appuyant sur des noyaux d’ilevage soit 
chez les agriculteurs, soit au sein des projets 
zootechniques. 

Introduction 

Depuis 1977, date du lancement de la “Revo¬ 
lution Verte” pour l'autosuffisance alimen¬ 
taire, la culture attelde est devenue une priori- 
1 6 nationale dans le ddveloppement de l’agri- 
culture togolaise. La traction animale au Togo 
remonte & la colonisation allemande et connalt 
beaucoup de pdripdties. En effet, de 1900 d 
1977, des tentatives d'introduction et de sensi- 
bilisation & cette technology ont dtd mendes 
dans presque toutes les rdgions du pays, mais 
les rdscltats furent assez maigres. Seule la rd- 
gion des Savanes, au Nord, a pu rdpondre favo- 
rablement & partir des anndes 1964 & cette acti- 
vitd, gr^ce aux actions des pays voisins du 
Burkina Faso et du Ghana et & la disponibilitd 
en animaux de traction dans cette rdgion. 
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Plusieurs raisons sont 4 la base de cet dchec 
dans les autres regions: 

non disponibilitd d’animaux pour la trac¬ 
tion, 

population non habitude aux bovins, 

- manque de sensibilisation de la popula¬ 
tion 4 qui cette nouvelle technologie est 
apportde, 

mauvais encadrement des cultivateurs, 

- manque de suivi des attelages, etc. 

L’analyse de tous ces probldmes nous permet 
de relever les facteurs limitants du ddveloppe- 
ment de la culture attelde dans les rdgions au¬ 
tres que la rdgion des Savanes. Un des facteurs 
les plus importants est le facteur animal. 

Le probl&me d’apprcvisionnement des cultiva¬ 
teurs en animaux de trait se pose sous trois 
formes au Togo: 

- la disponibilitd, 

la familiaritd avec l’animal, 

le suivi de ces animaux sur le terrain. 

Dans ce document, nous parlerons des diffd- 
rents circuits d’approvisionnement en animaux 
de trait en milieu rural et des probldmes qui 
leur sont inhdrents. 


L’approvisionnement en 
animaux de trait 

La population animale de traction au Togo est 
presque entidrement composde de bovins. Les 
chevaux sont utilisds dans l’armde comme pa¬ 
rade dans les manifestations offlcielles. QueU 
ques dizaines d’Snes font le transport du bois 
et des marchandises au marchd de Cincassd si- 
tud dans la rdgion des Savanes, & la frontidre 
du Togo avec le Burkina Faso. 

La disponibilitd en bovins aptes 4 la traction 
constitue Tun des goulots d’dtranglement au 
ddveloppement et 4 la promotion de cette te¬ 
chnologie. L’efiectif au dernier recensement 
(1985) se chiffre 4 234 545 tdtes. L’dlevage est 
gdndralement de type traditionnel. 


L’absence quasi totale de marchds organisds 
du bdtail caractdrise certaines rdgions de l’intd- 
rieur, notamment les rdgions Centrale, des 
Plateaux et de la Kara. L’approvisionnement 
se fait done par des structures de commerciali¬ 
sation faisant face 4 d’dpineux probldmes de 
foumiture d’animaux aptes 4 la traction et 4 
des prix compdtitifs. Plusieurs modalitds d’ap¬ 
provisionnement coexistent: 

Approvisionnement par I’agriculteur 
lui-mdme 

Cette pratique est plus firdquente dans la rd¬ 
gion des Savanes et une partie de la rdgion de 
la Kara (Bassar) oh certains agriculteurs sont 
propridtaires de troupeaux de bovins. L’agri- 
culteur choisit done les animaux 4 dresser dans 
son propre dlevagc. Dans ces conditions le 
poids financier de l’attelage est amoindri. La 
culture attelde se ddveloppe plus rapidement 
dans le milieu, le paysan dtant ddj4 habitud 4 
cohabiter avec les animaux. L’encadrement est 
moins sollicitd et l’attelage est mieux suivi si le 
planteur est lui-mdme dleveur. Dans les condi¬ 
tions oh le cultivateur n’est ni dleveur, ni pro- 
pridtaire d’animaur, des alternatives s’offrent 4 
lui: il a la possibilitd de chercher et d’acheter 
l’animal, auprds d’un autre dleveur du village, 
puis de se faire rembourser par un projet ou 
un organisme d’encadrement. Ici, le coftt de 
l’animal est quelque fois moindre mais la qua- 
litd n’est pas toujours garamie (mauvaise 
conformation, tares, santd douteuse, etc.). De 
plus les prix pratiquds varient d’un fournisseur 
4 un autre, d’un acheteur 4 un autre et ddpen- 
dent quelque-fois des liens de parentd entre 
acheteur et vendeur. 

Dans la rdgion des Savanes, des choix judicieux 
sont souvent possibles gr4ce aux moeurs et aux 
habitudes des agriculteurs d’uue part, et d’au- 
tre part, aux prddispositions dcologiques de 
cette rdgion. Ce type d'approvisionnement fa- 
vorise l’augmentation des attelages sur une 
mdme exploitation. En outre, la responsabilitd 
de l’agriculteur dans ce domaine devient plus 
grande et on constate que la formation donnee 
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retentit favorablement sur leur mahrise des te¬ 
chniques de culture attelde. 


Approvisionnement par les agents des 
projets 

Cette formule est celle qui dtait pratiqude aux 
debuts de 1’introduction de la culture attelde 
dans les diffSrentes regions. De nos jours elle a 
presque disparu au profit d’une centralisation 
au niveau du PROPTA ou au niveau m£me de 
l’agriculteur, comme ddcrit auparavant. II s’a- 
git ici d’un individu ou d’une equipe d’achat, 
dont le rOle est de faire la prospection du mi¬ 
lieu, de choisir les sujets aptes & la traction 
animale et d'acheter les animaux pour les met- 
tre ensuite a la disposition du planteur. L’en- 
cadreur ou requipe (qui est generalement 
composee de l’encadreur, du comptable du 
projet, du responsable du suivi sanitaire des 
animaux, du chef secteur ou du volontaire du 
Corps de la Paix) constitue ici reiement essen- 
tiel autour duquel s’organise une campagne 
agricole. 

Au sein d’ure equipe d’achat, chacun des 
membres a un rdle determine & jouer. C’est 
ainsique: 

le responsable du suivi sanitaire des ani¬ 
maux a pour rdle d’apprdcier P6tat sani¬ 
taire des sujets retenus et de proceder, en 
cas d’acceptation, aux premiers traite- 
ments prophylactiques. En cas d’absence 
de ce responsable, l’inspection vdtdrinaire 
de la region est sollicitee, 
le chef du secteur et le volontaire du 
Corps de la Paix coordonnent l’operation, 
le comptable du projet est charge naturel- 
lement des operations financi&res. 

Cette procedure d’approvisionnement a des 
garanties quant a la qualite des animaux mais 
elle est plus ch£re, car 1& aussi, aucune struc¬ 
ture de prix n’est mise en place pour contrdler 
le marche qui, de surcroit, est souvent fantai- 
siste lorsqu’il s’agit d’achat par des agents de 
l’administration. 


Approvisionnement sur les marches 
extlrieurs au Togo 

II s’agit plus particuli&rement du Burkina Faso 
et de la Republique Populaire du Benin. Cer¬ 
tains organismes, faute de trouver des animaux 
de bonne qualite dans leur milieu s’orientent 
vers les marches etrangers. Ce systfcme exige 
des contacts administrate d’Etat a Etat et 
d’autres tractations qui ne satisfont pas tou- 
jours les interets du pays acheteur ou ceux des 
planteurs. En outre, il se pose souvent des pro- 
bl£mes relatifs au transport et a la sante des 
animaux. 

Approvisionnement au niveau des 
ranches d’Etat 

Quatre structures alimentent Taction culture 
atteiee sur le territoire. II s’agit: 

- du Centre de Recherche et d’Elevage 
d’Avetonou (CREAT) 

- du Ranch de 1’Addld 
du Ranch de Namidld 

de l’Elevage Sous-Palmeraie de la 
SONAPH. 

II est clair que la qualitd des produits de ces 
institutions est bicn apprdcide, les dlevages 
dtant bien suivis sanitairement et conduits sui- 
vant les normes zootechniques requises. 
Toutes ces quatres structures rdpondent bien 
aux besoins qualitatifs des utilisateurs des bo- 
vins de traction, mais la quantity fait ddfaut, 
dtant donnd la concurrence entre la culture at- 
telde et la boucherie. 

Certains autres projets (Le Centre d’Anima- 
tion Rurale d’Adjengrd, dans la Rdgion Cen- 
trale, et le Centre d’Animation Rurale de Da- 
nyi, dans la Rdgion des Plateaux) organisent 
1’approvisionnement de leurs planteurs £ par- 
tir de noyaux d’dlevag; s naisseurs qu’ils crdent 
sur le plan cantonal pour soutenir leur action 
en cas de besoin: Aouda pour Adjengrd, Addta 
et Apdydmd pour le CAR de Danyi. Cette fa- 
$on de procdder encourage les agriculteurs 
non seulement a devenir des dleveurs, mais 
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egalement k r6soudre sur place, voire au ni¬ 
veau de Pexploitation, les probtemes d’appro- 
visionnement ou de renouvellement des 
vieilles paires. 

Tous ces circuits d’approvisionnement dont 
nous venons de parler, hormis celles des CAR, 
ne presenters aucune garantie pour l’exploi- 
tant agricole. De plus, piusieurs projets et or- 
ganismes se retrouvant en mdme temps sur le 
terrain pour la mfime cause, les commer^ants 
et les eieveurs en profitent pour spdculer sur 
lesprix. 

En vue de pallier k cela, deux organisations, le 
Projet Culture Attetee k Kara et le Projet de 
Ddveloppement de l’Elevage Bovin dans les 
Regions des Plateaux et Centrale (PRODE- 
BO) ont pris en main l’appiovisionnement des 
projets au niveau des diffdrentes zones de 1979 
k 1982: PCA pour Kara et Savanes, PRODE- 
BO pour les Plateaux jusqu’d quelques projets 
de la region de la Kara. 

Toujours dans le souci d’harmoniser les ac¬ 
tions, le gouvernement a decide, par l’intermd- 
diaire du Comite d’Etude et d’Orientation des 
Programmes de Culture Attelde (COCA) de 
confier, k partir de 1982, toutes les actions de 
coordination de la culture attelde au Togo au 
Projet pour la Promotion de la Traction Ani¬ 
mate (PROPTA). L’une des attributions de cet 
organisme est l’approvisionnement en ani- 
maux de trait de tout projet qui en fait la de- 
mande. 


Les regions et zones d’achat deS boeufs sont 
indiqudes dans le tableau 1. L’analyse de ce ta¬ 
bleau nous amfcne k quelques commentaires: 


La Region des Savanes a fourni k elle seule, 
environ la moitie des boeufs acquis durant la 
pdriode 1982-1986; celle de la Kara a fourni le 
quart et les Regions Centrale et des Plateaux, 
le quart restant (voir diagramme 1). Dans ces 
deux dernteres regions, ce sont surtout les 
Centres d’Elevage qui ont fourni la majeure 
partie des boeufs. 


Cette situation reflate en quelque sorte la re¬ 
partition du cheptel bovin sur ltetendue du ter- 
ritoire. 


Region des Savanes 
Region de la Kara 
Region des Plateaux 
Region Centrale 
- Region Maritime 


107 000 bovins 
66 000 bovins 
59 000 bovins 
16100 bovins 
2 700 bovins 


Au debut du projet, l'approvisionnement s’est 
surtout fait dans la region de la Kara (cf. gra- 
phique 2), aire geographique du taurin Kon- 
komba, race resistante k diverses maladies et 
done recommandde pour la traction. Maihcu- 
reusement, la plupart des projets et orga- 
nismes auxquels sont destines ces b£tes ont re- 
crimine leur petit format (150 k 170 kg pour 
les jeunes de 24 k 30 mois). Ils prdterent pour 
cela des m'tis zebu-taurins ou m£me quelque- 
fois des zebus qui sont plus lourds. 


Approvisionnement en boeufs de trait 
par PROPTA 

Les sujets retenus par PROPTA tiennent 
compte des criteres de choix des animaux de 
trait. La couverturc prophylactique est assuree 
au lieu meme de l’achat, avant leur mise en 
quarantaine et leur livraison. Les animaux sont 
egalement marques, ce qui limite les vols, per- 
met de determiner les zones d’achat et de 
contrdler ainsi k ~ maladies contagieuses. Le 
prix d’achat est fixe k 240 F.CFA le kg vif. 


Tenant done compte de ces desiderata, PROP¬ 
TA s’est tourne en 1984 vers le marche de la 
region des Savanes, d’oh une augmentation du 
nombre de bovins achetes dans ces zones oh le 
poids des animaux pour le m&me Sge est com- 
pris entre 170 et 225 kg (graphique 1 et 2). II 
est bon de souligner que d£s leur achat, les ani¬ 
maux re<;oivent des traitements prophylacti- 
ques contre les parasites externes, les helmin- 
thoses, la trypanosomose; ils sont egalement 
vaccines contre la peste et, quelquefois, le 
charbon bacteridien. 
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Probleme d’approvisionnement 
au niveau de l’agriculteur 

Si les projets exdcutent leur programme scion 
un ordre ddtermind par le souci de soutenir et 
de faire rdussir les objectifs fix6s, il n’en de- 
meure pas moins qu’un c6td leur dchappe. II 
s’agit de la livraison des produits aux utilisa- 
teurs k des prix correspondant k leurs possibi¬ 
lity financidres. Le deuxidme effet de l’inter- 
vention des projets est la responssbilisation in- 
directe k laquelle ces derniers sont astreints 
pour prdparer la reldve. Pour ce faire deux 
conditions se posent: celle de l’existence d’une 
population bovine dans la rdgion et celle des 
moeurs et coutumes des agriculteurs du mi¬ 
lieu. 

Dans les regions oh l’dlevage fait partie 
des activitds principales de la population, 
la region des Savanes notamment, la trac¬ 
tion animale sst dgalement ancrde dans les 
habitudes des agriculteurs, k telle enseigne 
que la resolution du probldme d’approvi¬ 
sionnement se fait sans heurts. C’est une 
education qui se transmet d’une genera¬ 
tion k une autre et constitue l’un des 
points forts de la rdussite des projets dans 
la region. L’exploitant agricole ayant une 
certaine familiarite avec les animaux a, la 
plupart des cas, des notions bien fondCes 
pour choisir des sujets aptcs k la traction. 
Au cas oh il n’est pas proprietaire d’un 
troupeau, ou mfime s’il ne trouve pas des 
sujets conformes k cctte activite, les rela¬ 
tions familiales interviennent: 

Achat des boeufs k des prix intdressants en 
raison de ses relations avec le proprietaire 
du troupeau. 

Echange de sujets (gdndralement des gd- 
nisses) contre des boeufs. 

Le choix de ces animaux dtant fait sur la 
base des notions de mddecine vdtdrinaire 
et de zootechnie peu convaincantes, cela 
n’exclut pas les risques que court i’agricul- 
teur en cas d’incubation de certaines mala¬ 
dies. Aucune disposition n’est prise k l’a- 
chat pour assurer la couverture sanitaire 


de ces animaux; en consequence, l’exploi- 
tant perd prdmaturement ses bdtes k la 
suite d’un stress dh k la disproportion d’ef- 
forts par rapport k sa force normale de 
traction, ou bien au manque d’entretien 
auquel elles sont soumises. La campagne 
agricole est de ce fait compromise. 

La situation des agriculteurs de la Region 
Maritime est la plus indiqude dans le 
deuxidme cas. En effet, cette region, par 
opposition k celle des Savanes, regorge de 
potentiality agricoles intdressantes mais 
elle demeure une zone moins developpde 
sur le plan des activity pastorales, plus 
exactement celles des bovins. 

L’dlevage et 1’agriculture sont des activitds 
bien distinctes; l’intdgration demeure diffi¬ 
cile. Ce facteur constitue un handicap cer¬ 
tain pour les tentatives d’introduction de 
la traction animale dans ce milieu. A cold 
de la raretd des bovins, I’inexpdrience avec 
les animaux, les tabous, les moeurs et cou¬ 
tumes ne sont plus & ndgliger. Aussi, la re¬ 
conversion des mentality allide k un ef¬ 
fort d’intensification de l’dlevage bovin se- 
ront le levier de la culture attelde dans ce 
milieu. 

En attendant une orientation des activity, les 
services d’encaarement demandent au futur 
agriculteur de culture attelde de chercher lui- 
mdme ses animaux. Il s’ensuit que ce dernier, 
profane en la matidre, perd une bonne partie 
de son temps pour faire son choix, et mdme s’il 
le fait, c’est dans des conditions l’exposant h 
des 6chccs tant sur le plan zootechnique que 
sur celui de la mddecine vdtdrinaire. Dans le 
mdme ordre d’iddes, le marchd conclu est la 
plupart du temps en disproportion avec la qua- 
litd des produits: prix forts pour des animaux 
qui ne rdpondent pas aux critdres retenus pour 
les sujets de traction. 

Collaboration projet-exploitant 
agricole en culture attelee 

Comme ddcrits plus haut, les deux systdmes 
d’approvisionnement ont leurs avantages et 
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leurs inconvgnients. L’interaction des projets 
et des exploitants agricoles devient une ndces- 
site pour le succhs des uns et des autres, si les 
conditions de population bovine sont rdunies. 

En eifet, rirruption des projets dans les cam- 
pagnes A la recherche d’animaux de trait offre 
une occasion certaine aux propridtaires de spe- 
culer; en outre, la prospection des marches 
d’achat des animaux par les interessds sans les 
services d’un technicien (de 1’inspection v6t6ri- 
naire) constitue dans la plupart des cas la 
cause de perte de plusieurs sujets et m£me la 
dissemination de maladies dans les milieux ne 
connaissant pas cette pathologie. Partant de 
ces elements, la conjonction des deux systemes 
s’avfcre ndcessaire pour les deux parties. C’est 
cette politique que certains projets viennent 
d'instaurer pour le mieux fitre des populations 
et le succds de leur action dans leur milieu. 

L’ approvisionnement se fait en trois etapes: 

- Prospection des milieux des troupeaux et 
discussion des prix avec les eieveurs ou 
commer^ants par les futurs bdnfificiaires; 
le plafond est fixe A l’avance par le projet. 
Paiement assure par le service d’encadre- 
ment aprhs avis favorable des responsables 
de zootechnie du projet. 

Traitements prophylactiques ex£cut£s par 
une £quipe de 1’inspection vet£rinaire de 
la region. 


Strategic d’approvisionnement 
des projets en animaux de trait 

Depuis ‘.’introduction de la traction animale 
dans les exploitations agricoles, nous assistons 
A la mise en place d’une vaste operation de me¬ 
tamorphoses dans les systdmes d’approvision¬ 
nement des projets en animaux de trait. Au 
sein des services d’encadrement, les responsa¬ 
bles ddploient des efforts pour donner un vi¬ 
sage rdaltste A la technologie. 

L’heure est maintenant au processus du suivi 
et au bilan avec la creation du PROPTA. La 
renaissance de la culture attel£e a pris un ca- 


ract£re particulier avec les resolutions des 4^et 
Conseils Nationaux du Parti; c'est ainsi que 
Ton trouve des zones oh se ruent des n6go- 
ciants d’animaux; cette rude li£e aux divers 
mouvements a permis la propagation de cer- 
taines maladies. Face aux problAmes de prix et 
de pdnurie du bdtail de traction, des marches 
extdrieurs ont dtd sollidtes. II s’agit ici du 
Burkina Faso et de la Rdpublique populaire 
du Benin dont nous avons fait cas plus haut. 
Cette tactique n’a pas porte les fruits qu’on en 
escomptait: prix de revient sensiblement plus 
dlevd que celui pratique dans nos milieux, ris¬ 
que de perte d’animaux plus 61ev6 dgalement. 
Aussi, pour pallier ces contraintes, il a 6t6 de¬ 
cide par certains projets de proceder A la mise 
en place de noyaux d’dlevage soil chez les agri- 
culteurs, soil au sein m£me des activitds zoote¬ 
chniques desdits projets: 
prfit de g6nisses d’eievage 

- utilisation des femelles dans la traction 

- creation de pares de reproduction. 


Le programme FED-Savanes a d6bute en 
1980. Ces actions ont 6t6 pr£par£es par le 
BDPA dont la politique dans le domaine de la 
zootechnie a eu deux axes: 

Approvisionnement d partir du Mali de la race 
N'dama avec comme objectif: 

amelioration du troupeau local, 
donner une orientation plus fiable A la 
traction animale. 

Les animaux dans ce cas sont passes aux bend- 
ficiaires sous forme de contrat dont le theme 
cie est la garde des animaux sous leur stride 
contrdle. Ceci sera A la base de Integration de 
l’eievage A l’agriculture et permettra en outre 
d’eviter la suprdmatie du pasteur peul sur les 
produits de l’eievage (traite des vaches, vente 
illicite de certaines tfites), Le contrat compor- 
tait l’octroi de trois g£nisses et d’un taureau 
pour une p£kiode de quatre ans. 


Pret de glnisses d’eievage 
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Approvisionnemeni sur place 
Le BDPA dans la seconde phase de ses activi¬ 
ty s’est intdressd aux produits des troupeaux 
locaux. Ce syst£me a vite cessd k cause du de¬ 
part quelque peu premature de cet organisme 
d’une part, de la malhonn£tet£ des b£n£fi- 
ciaires de 1’autre, consequence logique du suivi 
irr£gulier dont les animaux faisaient l’objet. 
Vers 1975-1976, les actions furent ainsi blo- 
qu£es; le programme de l’approvisionnement 
cessa et devra un an plus tard connaitre une 
autre tournure. 

Avant la reprise, il a 6t£ proc£d£ k une etude 
devaluation des potentialites de cette region 
en animaux. Ceci ouvrit la voie a l’approvision- 
nement individuel base sur un fonds k mettre k 
la disposition de tous les postulants. Cet ap- 
port financier donna l’opportunit£ au pro¬ 
gramme FED d’intervenir dans le domaine de 
la culture attel£e k partir de mars 1980. 


Prtt de gdnisses d’ 61 evage formule 
DRDR Centrale 

Dans le chapitre "zootechnie” de la Direction 
Regional de D£veloppement Rurale Centrale 
(DRDR-Centrale), un volet vient d’etre cr££ 
pour la vulgarisation de genisses sous contrat 
pour promouvoir reievage des bovins sur les 
exploitations m£mes de l’agriculteur et assurer 
ainsi le renouvelleinent des sujets arrives en 
fin de carri£res; pourra souscrire k ce pr£t, tout 
agriculteur ayant respecte les clauses de rem- 
boursement de credit “pr£t attelage"; l’opdra- 
tion est k ses debuts; la dur£e du pr£t n’est pas 
encore determinee. 

Dans le m£me concept que celui d6crit plus 
haut la conduite personnelle, c’est k dire (’or¬ 
ganisation du metier de pasteur, est de rigucur. 
L’opdration est bien accueillie par les popula¬ 
tions intdressdes et permet de noter dans les 
milieux qu’elle demcure le support principal 
de l’int£gration de reievage k l’agriculture. 


Utilisation de genisses dans la 
traction 

Ce procede responsabilise k double titre les 
utilisateurs: 

- Exploitation de la force animale dans les 
travaux culturaux; dressage k condition de 
se r£f£rer aux entires de choix des ani¬ 
maux de trait. 

Constitution de noyaux d’dlevage. 

Bien impr£gn£s des id£es d£veloppees jusqu’i- 
ci, l’utilisation des femelles dans la traction de- 
vient une n£cessit£. L’etude analytique nous 
montre: 

- Une disponibilite d’une catdgorie d’ani- 
maux aptes au dressage k condition de se 
r£f£rer aux criteres de choix des animaux 
de trait. 

Cette disponibilite est possible grSce A la 
nouvelle orientation du programme du 
suivi sanitaire qui garantit une bonne san- 
t£ et un bon d£veloppement aux animaux 
grace k un approvisionnement permanent 
en produits v£t£rinaires et en logistique. 

La planification de 1’utilisation des res- 
sources fourrageres (pSturage naturel) et 
des sous-produits agricoles de l’exploita- 
tion. 

Analyse des prix 

Elle est definie selon la p£riode, les relations 
soeiales, les 6venements. 

Au niveau traditionnel 

Les prix pratiques varient d’une region k une 
autre, d’un fournisseur k un autre, des condi¬ 
tions soeiales liant les deux parties, de celles 
dans lesquelles se trouvent le vendeur et de 
cellc de la personne qui se pr£sente k lui. Ce 
prix n’est fonction d’aucun element de base te¬ 
chnique, (poids, fige, ddpenses engagees jus- 
qu’& la p6riode de ventc, transports, traite- 
ments prophylactiqu&s, etc...). 
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II se fait done A partir d’une appreciation vi- 
suelle. Ce qu’on peut retenir surtout comme 
dldment capital influant sur le prix est sans 
contexte la pdriode A laquelle s’effectucnt les 
achats. En effet, A la pdriode des grandes fetes 
les prix montent, tandis que nous assistons A 
leur baisse A la rentrde scolaire et pendant la 
periode de soudure. C’est l’une des caractdris- 
tiques principales des transactions de ce genre 
dans la region des Savanes. 

Au cours d’une enqudte que nous avons me- 
nde, il est apparu dans la region des Savanes 
q’un animal de 180 A 200 kg de poids vif pou- 
vait coOter entre 35 000 et 55 000 Francs CFA 

Au niveau des ranches d’Etat 

Ici interviennent tous les elements techniques 
de production, zootechniques, sanitaires, de 
transport; les prix pratiques y sont fixes toute 
l’annee soit 325 F. CFA/kg vif pour tous les 
ranches (Adeie, CREAT, Projet Elevage Sous 
Palmeraie de Wonougba), et 285 F CFA/kg 
pour Namieie. 

Malgrd les cotits de production assez dlevds, 
les responsables des ranches s’en plaignent A 
cause du cotit eieve de production et se propo- 
sent de l’augmenter ces prix de vente. II est 
done fort possible qu’ils passent A leur rdvison 
dans les prochains mois de l’annde 1987. 

Au niveau des marches extlrieurs 

Devant la flambee des prix pratiques par les 
propridtaires de troupeaux locaux, conse¬ 
quence premidre de la dernidre dclosion de 


foy :r de peste bovine dans la region A vocation 
pa: torale, devant le probldme de la loi de l’of- 
frr et de la demande et certaines exigences des 
ul ilisateurs de bovins de trait, la Division de 
P Ipprovisionnement en animaux de Trait au 
PROPTA a effeetud une mission de propec- 
tion de marchd en Rdpublique Populaire du 
Benin. Le rapport prdsentd par cette mission 
note les constatations suivantes: 

Possibility d’approvisionnement assurde 

- Pdriode iddale pour cette operation: dd- 
cetnbre-mars. 

- Prix de revient excessivement cher compa- 
rativement A ce qui est pratique au Togo. 

Ce troisidme point est le vrai goulot d’dtran- 
glement qui a empdchd cette division de met- 
tre A execution son programme d’achat. 

Conclusion 

Le probldme d’approvisionnement en animaux 
de traction est assez sdrieux au Togo. Pour y 
pallier, plusieurs alternatives sont offertes. La 
collaboration entre projets et exploitants agri¬ 
coles ou une structure nationale de coordina¬ 
tion A l’instar du PROPTA semblent indiqudes 
pour proedder aux achats A des prix compdtitif. 

Les ranches d’Etat sont loin de rdsoudre le 
probldme d’approvisionnement si le cotit de 
revient de leur production n’est pas mieux dtu- 
did. L’introduction de gdnisses dans les exploi¬ 
tations agricoles sous forme d’dlevage ou pour 
faire la culture attelde permet de constituer 
des noyaux d’dlevage pouvant accdldrer la 
fourniture d’animaux de traction. 
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Suivi sanitaire des animaux de trait au Togo: 
situation et amelioration 

par 

E. Leroy 

Vitdrinaire, charge de la Coordination du Suivi Sanitaire des Animaux de Trait, PROPTA, Togo 


R6sum€ 

Depuis quelques annies chaque projet de pro¬ 
motion de la traction animate exicute le suivi sa¬ 
nitaire de ses animaux avec ses moyens propres. 
Dans le but de permettre aux TVSA rigionales 
(1VSA = Inspection Vitirinaire et Santi Ani¬ 
mate) de prendre totalement en main le contrdle 
et Tapplication du suivi sanitaire des animaux de 
culture attelie, le PROPTA (.Projet de promotion 
de la traction animate) a mis au point des pro¬ 
jets de contrats discutes avec les diffirents projets 
et services. 

L’approvisionnement de cesprojets en materiels 
roulants, en materiel vdterinaire et en medica¬ 
ments nicessaires depuis 1936 ont permis aux 
IVSA d’organiser des tournees deprophylaxie des 
animaux; it en a rdsulte une mifomxisation du 
cotit du traitement prophylactique par paire de 
boeufs dans tout le pays. 

Par ailleurs les projets sont consultes pour la 
mise au point de calendriers, Vetablissement des 
prix et des traitements. Les projets ne sont toute- 
fois pas obliges de fournir toute la logistique et 
peuvent compter sur Taction efficaee des IVSA 
En outre, des dispositions sont prises pour que 
les IVSA s’occupent des animaux des cultiva- 
teurs privds dans le cadre de traitements indivi- 
duels ponctuels. Ainsi, le PROPTA s’atttte, 
comme par le passe, it fournir une assistance te¬ 
chnique en mature de formation et d'informa¬ 
tion au niveau du suivi sanitaire des animaux au 
Togo. 

Suivi sanitaire des animaux de 
trait au Togo 

II y a quelques anndes (3-4 ans), chaque projet 
s’occupant de culture attetee faisait lui-m£me 


le suivi sanitaire des animaux avec ses propres 
moyens; les IVSA n’avaient pas les moyens 
materiels et les 6quipements pour assurer cc 
suivi sanitaire; par contre les moyens humains 
ne leur faisaiont et ne leur font toujours pas 
defaut. 

L’arrivee de volontaires du Corps de la Paix 
des Etats Unis dans la region des Plateaux, de 
la Kara et des Savanes, a permis d’ameiiorer 
cette situation et de demarrer une certaine co¬ 
ordination des actions du suivi sanitaire, en 
collaboration avec les services des IVSA 

Quoique leur action soil tr£s efficaee, le nom- 
bre et les moyens reduits de ces volontaires en 
ont souvent limitd la portde. Si bien que jus- 
qu’au d£but de 1985 seuls quelques rdsultats 
tr&s positifs Ctaient enregistrds dans les regions 
des Plateaux et des Savanes. 

Une exception k cela est constitute par la re¬ 
gion du Centre oil la GTZ et la Direction Ge¬ 
nerate du D6veloppement Rural (DRDR) 
avait mis sur pied depuis 1982 une association 
avec I’l VSA pour le suivi sanitaire des animaux 
de traction; i cet effet, ils ont foumi un certain 
nombre dtequipements: motos, autos, medica¬ 
ments, petit materiel et du fonctionnement; ce 
systeme marche de nos jours trts bien et il a 
servi de base & certaines actions du PROPTA 

Le but du PROPTA est de coordonner ces ac¬ 
tivates et de permettre d 1TVSA d’effectuer le 
suivi sur l’ensemble du territoire et par ses 
propres moyens. Pour cela, le PROPTA a mis 


Animal Power in Farming Systems 


361 



E. Leroy : __ 

au point des projets de contrats qui doivent 
encore dtre discutes par les diffdrents services 
el projets; ces contrats sont passes entre les 
IVSAet les organismes s’occupant de traction 
animale et prdvoyant le suivi sanitairedes ani- 
maux de trait par les IVSA Dans ces contrats, 
le PROPTA aura une action combinde dupli¬ 
cation, domination et de coordination du suivi 
sanitaire et zootechnique en collaboration 
avec les IVSA 

Le projet apporte dgalement une importante 
partie du materiel ndcess&re ainsi qu’une par- 
tie du fonctionnement de ce materiel auprds 
des IVSA 

Des accords de cession de motocyclettes et de 
bfichdes viennent d’etre passes entre PROPTA 
et la Direction du Service V6i6rinaire et Santd 
Animale (DSVSA); d’autres suivront. Nous es- 
pdrons aussi pour bientdt un accord direct en¬ 
tre la Santd Animale au sujet de ce suivi sani¬ 
taire: nos propositions concernant nos obliga¬ 
tions (medicaments, fonds de rculement, petit 
matdriel vdtdrinaire, moyens de deplacement, 
etc.) et celles des IVSA (gdrance des stocks, 
applications pratiques du suivi sanitaire, etc.) 
sont dgalement k I’dtude. 

Pour l’instant (depuis aofit 1985), le projet a 
surtout aide les IVSA k organiser les tournees 
de prophylaxie des animaux de trait en leur 
fournissant du materiel vetdrinaire et des me¬ 
dicaments, en organisant ou en participant k 
des reunions de coordination de ce suivi dans 
les diffdrentes regions. Ceci a permis, par 
exemple, depuis le debut 1986, d’uniformiser 
le coflt d’un traitement prophylactique par 
pairs dans tout le pays. De m£me, pour cer- 
taines rdgions (Savanes, Plateaux et Maritime), 
un calendrier annuel avec toutes les implica¬ 
tions logistiques a dtd mis au point et fonc- 
tionne dejh. Dans la region Centrale, cela se 
fait aussi en collaboration avec la GTZ-DRDR 
oh nous avons essayd et pratiquement rdussi k 
intdgrer les animaux de culture attelde des au- 
tres projets dans leur calendrier annuel; tout 


en pratiquant le mdme prix qu’ailleurs. Ce 
qu’il faut encore faire, c’est d’habituer les pro- 
jets k ces reunions par d’autres au moins un 
mois avant les traitements prdvus pour prdci- 
ser dans les details (si ce n’dtait pas ddj& fait) 
et rappeler les decisions prises k tout un cha- 
cun. Surtout, on doit prendre i’habitude de 
bien faire circuler reformation et de respecter 
ce qui a 6td decide d’un commun accord. 

Le PROPTA est fa pour l’instant pour aider k 
coordonner et appliquer ces actions. Une fois 
le materiel et la logistique (particulierement 
les motos) mis en place, les IVSA devraient 
avoir beaucoup plus de facilite k appliquer ces 
calendriers et cela reviendra moins cher qu’ac- 
tuellement oh 1’on utilise des Mchdes et oh 
dans certains cas, on pare au plus pressd k la 
dernfare minute parce que 1’un ou l’autre n’a 
pas pu faire comme cela etait prdvu. 

Comme nous l’avons d£jh dit, le but de l’opera- 
tion que le PROPTA mhne en ce moment, est 
de permettre aux IVSA rdgionales de prendre 
totalement en main le contrdle et l’application 
du suivi sanitaire des animaux de culture atte¬ 
lde. Ceci, en ayant k leur disposition le matd- 
riel roulant, le materiel vdtdrinaire et les medi¬ 
caments ndcessaires, ainsi qu’en dtant lides par 
contrat particular avec chaque projet de la re¬ 
gion, ddfinissant les conditions de cette action. 
De cette fa$on, les projets seront toujours 
consultds pour mettre au point les calendriers, 
les prix, les types de traitement, etc.; mais ils 
ne seront plus astreints k fournir toute la logis¬ 
tique et pourront compter sur une action effi- 
cacc des IVSA 

Pour les dleveurs cultivateurs privds (c’est-h- 
dire ne dependant pas ou plus d’aucun projet 
de Culture Atteiee), nous essayons dgalement 
de trouver une solution afin que les IVSAs 
s’occupent de leurs animaux. Cela rentrerait 
dans le cadre de ce que nous appelerons les 
traitements individuels ponctuels, aussi bien 
des prives que de ceux dependant d’un projet: 
il faut qu’un animal malade soit traite k temps 
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(en dehors des prophylaxies) avec routes les 
sdcuritds voulues aussi bien pour le cultivateur 
(action rapide, efficace, pas trop coflteuse) que 
pour les IVSA (paiement de certains des 
traitements). 

Des projets pour rdsoudre ce probl&me sont k 
l’dtude au PROPTA aussi et font partie, pour 


la plupart, des projets d’accord que nous avons 
prdpar6s. 

En dehors ou en sus de ce que nous venons de 
dire, PROPTA a toujours fourni (et continue- 
ra k le Zaire) une assistance technique d’infor- 
mation ou de formation au niveau du suivi sa- 
nitairc des animaux de trait. 
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